
HtNO JOSA ENGINEERING, INC. STRUC~URAL AI CIVIL ENGINEERING 

July 26,2000 

John A. Espinoza 
Project Manager 
Turner Collie & Braden, Inc. 
6800 Park Ten Boulevard 
Suite 180 South 
San Antonio, Texas 782 13 

Re: Visual Structural Observation of bridges along the Raymondville Drain 
Channel. 

Dear Mr. Espinoza 

In accordance with your request and authorization we are providing you the following 
preliminary report on our findings for the above-mentioned project. 

PURPOSE, SCOPE AND METHODOLOGY 

The North Main Drain Channel carries storm water fiom metropolitan areas in the Rio 
Grande Valley, starting west of McAllen, to the Gulfof Mexico. A new route has been 
proposed for the areas west of McAllen to flow into the Raymondville Drain Channel 
(RDC) instead of the North Main Drain Channel. Because of the added volume of storm 
water that will be carried by the RDC, a check of the existing capacity of the channel, and 
structures along it, is needed. 

Hinojosa Engineering, Inc. was asked by Turner Collie & Braden, Inc. to perform a 
preliminary visual structural observation on the existing bridges along the RDC. 
Observations are of the exterior of the structure, both above and below the driving 
surface and are limited to components of the bridge that are readily visible without 
removing items causing visual obstruction. This structural observation is a preliminary 
report of first impression conclusions andlor recommendations only. 

Hinojosa Engineering, Inc. performed the observations on June 15 and June 19,2000. 
The process consisted of driving along the RDC and inspecting the structure at every 
major highway, fhrm road and county road. 

Hinojosa Engineering, Inc. 



HINOJOSA ENGINEERING, INC. STRUCTURAL & CIVIL ENGINEERING 

OBSERVATIONS 

The following information was gathered for each bridge - location, size, structure type 
and condition. A map showing the location of each bridge is shown in Appendix X. 

. FM 493 - 40' x loo', pre-cast flat slab, good condition 

Hinojosa Engineering, Inc. 
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Co Rd # 5 - 25' x 60', pre-cast double t-beams, good condition 

Co Rd # 10 - 25' x 60', pre-cast double t-beams, shear cracks at beam supports 
(see Figures 10-1 1) 

Hinojosa Engineering, Inc. 



Co Rd #15 - 25' x 607, pre-cast double t-beams, shear cracks at beam supports 
(see Figure 15) 

Figure 13: Beam-column ~ 0 ~ e C t i o n  

Figure 15: Shear crack at end beam 

Hinojosa Engineering, Inc. 
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Co Rd #25 - 25' x 60', pre-cast double t-beams, good condition 

figure 19: Double t-beam slab 

Co Rd #30,1- 25' x 607, pre-cast double t-beams, good condition 

Hinojosa Engineering, Inc. 

. - 
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Co Rd #30,2 - 25' x 60: pre-cast double t-beam, concrete deteriorating in some 
areas (see Figures 24-25) 

FM 88 - 50' x 75', pre-cast flat slab, good condition 

Hinojosa Engineering, Inc. 

-- -- -- 



Co Rd MO - 25' x 60', pre-cast double t-beams, good condition 

Co Rd #60 - 25' x 607, pre-cast double t-beams, cracks on center beam 
(see Figure 32) 

Hinojosa Engineering, Inc. 

- - 
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. Cemetery Rd - 25' x 60', pre-cast double t-beams, good condition 

Hinojosa Engineering, Inc. 
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FM 1015 - 40' x 65', pre-cast flat slab, good condition 

FM 186 - 50' x 1 I2', pre-cast flat slab, good condition 

Co Rd #I05 - 25' x 95', pre-cast double t-beams, good condition 

Hinojosa Engineering, Inc. 
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Co Rd #I21 - 25' x 407, pre-cast t-beams, end beams eroded (see Figure SO), cross- 
beams cracked (see Figures 48-49,5 1 -53), slab cracked 
(see Figure 47), steel reinforcement exposed (see Figure 49) 

Hinojosa Engineering, I ~ C .  

- - 
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FM 1761 - 25' x 55', pre-cast flat slab, some cracks 

Hinojosa Engineering, Inc. 

--- 
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Co Rd #I56 - 25' x 90', pre-cast double t-beams, good condition 

Figure 56: Bridge at Co Rd #I56 Figare 57: Double t-bearu slab 

Co Rd #I80 - 25' x 90', pre-cast double t-beams, good condition 

- 
Figure 60: Beam-column conneetion 
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- 
Co Rd #200 - 25' x 907, pre-cast double t-beams, good condition 

rlgure 61: Bridge at Co Rd #200 Figure 62: Double t-beam slab 

Co Rd #202 - 25' x 90', pre-cast double t-beams, good condition 

FM 1761 - 15' x 90', pre-cast double t-beams, good condition 

Hinojosa Engineering, Inc. 
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figure 67: Double t-beam slab 

BUSS 77 RR - lo' x 105', pre-cast t-beams, good condition 

figure 68: Bridge at Buss 77 RR figure 69: T-beam slab 

BUSS 77 ROAD - 40' x 105', flat slab, some columns have cracks and are tilted 
(see Figures 71 -73) 

Figure 70: Bridge at Buss 77 Road 

Hinojosa Engineering, Inc. 
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77 SOUTH - 40' x 95', pre-cast flat slab, , good condition 

Hinojosa Engineering, Inc. 



77 NORTH - 40' x 95', pre-cast flat slab, good condition 

1 *_.._ _ - 
Figure 80: Beam+olumn connection 

s Co Rd #300 - 25' x 1207, pre-cast double t-beams, good condition 

Hinojosa Engineering, Inc. 

-- --- - - - -- - 
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- 
Co Rd 11315 - 25' x 120', pre-cast double t-beams, good condition 

a Co Rd #330 - 25' x 120', pre-cast double t-beams, good condition 

Hinojosa Engineering, Inc. 

- 
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Co Rd #345 - 25' x 12OY, pre-cast double t-beams, good condition 

*$ p.s .- 
pi/. & "x;;' *. # ". , - 

figure 91: Double t-beam slab 

Co Rd #360 - 25' x 1207, pre-cast double t-beam$ good condition 

Hinojosa Engineering, Inc. 

~ -- 
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- 
Co Rd #380 - 25' x 90', pre-cast double t-beams, good condition 

Co Rd #398 - 25' x 90', pre-cast double t-beams, good condition 

Co Rd #415 - 25' x 90', pre-cast double t-beams, good condition 

Hinojosa Engineering, Inc. 
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PM 2209 - 25' x loo', flat slab, good mndition 

Co Rd W 5  - 25' x 907, pre-cast double t-beams, good condition 

FM 186 - 40' x 1 75', pre-cast flat skb, good mndition 

-- --- - --" 

Hinojosa Engineering, Inc. 

--m--.UX4r" - sx-_ 
Figure 105: End beam 
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CONCLUSIONS 

Based on our visual structural observations, in our opinion the bridge structures are in 
good conditions, except for the bridge at County Road #121. The supporting beams at 
this bridge have failed in flexure, leading to exposed steel reinforcing (see Figure 49), 
and in shear (see Figures 48,Sl-53). The beams at the end of the bridge have eroded (see 
Figure 50). Structural repairs are foreseen for this bridge structure. 

This report is the result of a professional specific, and limited scope assignment. It was 
prepared with care and within the customs and practices of the industry. The opinions 
expressed are valid as of the present date. However, changes in the conditions of a 
property can occur with the passage of time, whether they be due to natural processes or 
the works of man on the structure. In addition, changes in applicable or appropriate 
standards may occur, whether they result fi-om legislation or the broadening of 
knowledge. Accordingly, the opinions expressed in this report may be invalidated wholly 
or partially by changes outside our control. Further, this report does not serve as a 
guarantee, but instead as a memorial of a site observation visit. 

The information is meant for use by the addressee and is in no way intended to be used 
by a third party, which may have different requirements. 

It has been a pleasure to have been able to serve you in this matter, should any questions 
arise please feel Gee to call our office at (956) 581-0143. 

Respecthlly Submitted 
~ G j o s a  ~ k i n e e r i n ~ ,  Inc. 
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Ricardo Hiiojosa, P.E. ... D O * . .  4,; s65 ~,;."4,% ',% &"%,... PciST69 
...) !:$810bJAL~: 

Hinojosa Engineering, Inc. 



North Main and Rayrnondville Drains 
Photograph Cross Reference Listing 
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STATION CALCULATOR 
- HCDD No. 1 ,  Phase I--Photographs 

Photo Sta Description 
1 13378 North Main Drain Ditch 
2,3 13664 Conc. Weir 
4 14733 18" Steel Casing Irr. Crossing 
5 , b  16053 County Rd., Conc. Bridge 42 
7 17165 48" Steel Casing of Irr. Crossing 
8 18492 County Rd., Conc. Bridge 43 
q , /O  19819 18" Steel Casing Irr. Crossing 
11, I2 21153 County Rd., Conc. Brdige 44 

\3  26483 18" Steel Casing Irr. Crossing 
Iq, 15 30524 FM 493, Conc. Bridge 45 

0 FM 493 
/b 574 12" Steel Casing of Irr. Crossing 
17 1340 48" Steel Casing of Irr. Crossing 
g, I? 2655 County Rd., Conc. Bridge 46 

' ~ b ,  21 3797 County Rd., Conc. Bridge 47 
22 5374 18" Steel Casing Irr. Crossing 
z3, 2v7387 County Rd., Conc. Bridge 48 
25;26 8730 FM 1423, Conc. Bridge 49 

0 FM 1423 
21 1263 24" Steel Casing of Irr. Crossing 
28, %q 2635 County Rd., Conc. Bridge 50 

30 5554 18" Steel Casing Irr. Crossing 
31 5600 County Rd., Conc. Bridge 51 
32 6796 18" Steel Casing Irr. Crossing 
33 6796 Dirt Ditch Crossing, Conc. Bridge 
3Lf, 35 7095 Brush Line Rd., Conc. Bridge 52 
36,37 7317 Conc. Weir 

Project Sta 
0 

286 
1355 
2675 
3787 
5114 5285 171 
644 1 
7775 7925 150 
13105 
17146 
17146 
17720 
18486 
19801 
20943 
22520 
24533 
25876 22279.8 -3596.2 
25876 
27139 
2851 1 
31430 
31476 
32672 
32672 
32971 
33193 29700 -3493 



- STATION CALCULATOR 
HCDD No. 1 ,  Phase 2-Photographs 

Photo Sta Description Project Sta 

38 11301 2 4  Steel Casing of Irr. Crossing 

3q [ 
15094 I 0  Steel Casing of Gas Line 
15234 24" Steel Casing of Gas Line 

qo  15475 County Rd., Conc. Bridge 53 
ql 21623 County Rd., Conc. Bridge 54 

Yz, 4 3  241 02 Doolittle Rd., Conc. Bridge 55 
24122 I B" Steel Casing 
24140 18" Steel Casing 

y 5  26000 P.I. Of Ditch 
1/6 28375 24" Steel Casing 

47 f/g 28970 County Rd., Conc. Bridge 56 
4,50 32269 County Rd., Conc. Bridge 57 

g/ . 5 ~  34686 County Rd., Conc. Bridge 
53 36970 18" Steel Casing of Irr. Crossing 

37914 8" steel Casing to Water Line 

5y I 37924 2-24" Steel Casings 
sr 37965 N.Bound 281, Conc. Bridge 58 

' 56 38126 S.Bound 281, Conc. Bridge 59 
0 S.Bound 281 - 

s7 
185 10" Steel Casing 
205 10" Steel Casing 

58 1203 2 4  Steel Casing 

s q , 6  6362 Seminary Rd., Conc. Bridge 60 



Station Calculator 
HCDD No. I-- Phase 3 Photgraphs 

Photo Station Description Project Station 

18" Steel Casing of Irr. Crossing 
Caliche Rd., IO'XIO' Conc Box 61 
Concrete Weir 
24" Steel Casing 
24" Steel Casing of Irr. Crossing 
24" Steel Casing of Irr. Crossing 
FM 1925, Conc. Bridge 62 
FM 1925, Conc. Bridge 62 
24" Steel Casing of Irr. Crossing 
Rogers Rd., Conc. Birdge 63 
42" Steel Casing to Irr. Crossing 
Russell Rd., Conc. Bridge 
18" Steel Casing of Irr. Crossing 
Chapin Rd., Conc. Bridge 64 
18" Steel Casing of Irr. Crossing 
Concrete Weir 
Schunior St., Conc. Bridge 65 
US Hwy. 107, Conc. Bridge 66 
US Hwy. 107, Conc. Bridge 66 
52" Conc. Pipe to Irr. Crossing 
24" Steel Casing to Irr. Crossing 
Sprague St., Conc. Bridge 
28" Steel Casing to Irr. Crossing 
18" Steel Casing of Irr. Xing wl2- 12" Conc Pilings 
Freddy Gonzalez St., Conc. Bridge 
Concrete Flume 
Canton Rd., Conc. Box X-ing wl Conc. Headwalls 



Station Calculator 
HCDD No. I-- Phase 4 Photgraphs 

Photo Station Description Project Station 

5 ,  96 9961 Concrete Weir 68380 
41 10205 CL of South Main, North Main & McAllen Lat. 68620 
98 10791 2-72" Corrigated Pipe Crossing under R.R. Track 69210 



STATION CALCULATOR 
HCDD No. 1 ,  FM 1420 to Laguna Madre--Photographs 

A Nusted 
Photo Sta Photo Sta Description Project Sta 

-8550 FM 1420 
-342 Beg Curve in Channel 
-30 End Curve in Channel 

0 Concrete Weir 
598 Conc. Bridge 

10392 Gas Pipeline Bridge 
13367 Main Ranch Road Bridge 
13884 48" Conc. Pipe (channel) 
23086 Conc. Bridge 
23086 Channel (Machinery) 
23086 Channel (Machinery) 
30187 PI of Channel 
36536 PI of Channel 
38917 Conc. Bridge 
41 998 Outfall weir 

1458 
9666 
9978 

10008 Plan Sta. 
10606 
20400 
23375 
23892 
33094 
33094 
33094 
401 95 
46544 
48925 
52006 



STATION CALCULATOR 
HCDD No. 1, US 77 to FM 1420-Photographs 

Photo Sta Description Project Sta 

12J 0 U.S. Business 77 
125, 126 1890 US Expressway 77, S bound 
IL,, 128 1 2090 US Expressway 77, N bound 

0 US Expressway 77 
I%?, 130 1054 County Rd, Conc Bridge 16 
/ 31, 132 1 0625 County Rd, Conc Bridge 15 
133 11316 Control weir 
/M, 13f 16299 County Rd, Conc. Bridge 14 

,3', ,a [el579 FM 2099. Conc sridg; 13 
0 FM 2099, 

138 , 137 5173 County Rd, Conc. Bridge M 12 
/yo , /q/  9844 County Rd, Conc. Bridge 1 1  
/JZ , 143 11 166 Conc. Weir 

15058 FM 507, Conc Bridge 10 
4 ,  - 0 FM 507 

146, IL.17 5277 County Rd, Conc Bridge 9 

138, 1q9 10000 Downstream Drain Channel 
1 ~ 0  , 1 6 1  17376 County Rd, Conc. Bridge 8 
/ J Z ,  /$3 ~21608 FM 498, Conc. Bridge 7 

-.-. 0 FM 498 
153,/55 7978 County Rd, Conc. Bridge 6 
/56 8122 Gate Control WCDD No. 1 
/57, /58 8545 Control weir 

117, f60 13715 FM 1420, Conc. Bridge 5 



STATION CALCULATOR 
HCDD No. 1, Panchita to HWY 77 RR Xing 

Photo Sta Description 
0 FM 1015 

[lo[ , 11.2 12300 Panchita Control Gate Structure 
l t 3  , 16q 18328 PI Channel DS Panchita 

lb5 , 166 21914 County Road, Bridge 30 

jb7, 168 26855 County Road, Bridge 29 
32180 FM 2629. Bridge 28 

164 1 no C 0 FM 2629 
171, \72 4056 County Road, Bridge 27 
3 , 1 4  10854 County Road, Bridge 26 

(75 14581 Channel section DS Bridge 26 
176, 177 15601 Concrete Weir 

16580 FM 1425, Bridge 25 
171,179 f. o FM 14-25 

180 , 181 4428 County Road. Bridge 24 
18 z, 183 8363 County Road, Bridge 23 
- , -  - 

10398 FM 2845, Bridge 22 
/83 ,  185 ' 0 FM 2845 
/8&, 187 5282 County Road, Bridge 21 

188 ( 1 ~ 9  10363 County Road, Bridge 20 
,-. 199 , 191 13059 County Road, Bridge 19 

/qz, 193 14965 Railroad Bridge adjacent to 77 

Calculated Selected 
Project Sta Project Sta 



UNIT NO. D-I 

361 Bridge at Expressway 77 West Bound Lane 
362 Bridge at Expressway 77 West Bound Lane 
363 Bridge at Expressway 77 East Bound Lane 
364 Bridge at Expressway 77 East Bound Lane 
365 Bridge No. 15 (23' Roadway X.121.33Lg.) 
366 Bridge No. 15 (23' Roadway X 121.33Lg.) , 
367 Bridge No. 14 (23' Roadway X 121.33Lg.) 
368 Bridge No. 14 (23' Roadway X 121.33Lg.) 
369 Bridge No. 13 (23' Roadway X 121.33Lg.) 
370 Bridge No. 13 (23' Roadway X 121.33Lg.) 
371 Bridge No. 12 (23' Roadway X 121.33Lg.) 
372 Bridge No. 12 (23' Roadway X 121.33Lg.) 
373 Bridge No. 11 (23' Roadway X 121.33Lg.) 
374 Bridge No. 11 (23' Roadway X 121.33Lg.) 
375 Bridge No. 10 (23' Roadway X 121.33Lg.) 
376 Bridge No. 10 (23' Roadway X 121.33Lg.) 
377 Bridge No. 9 (23' Roadway X 9119.) 
378 Bridge No. 9 (23' Roadway X 91 Lg.) 
379 Bridge No. 8 (23' Roadway X 91Lg.) 
380 Bridge wo. 8 (23' Roadway X 9lLg.) 
381 Bridge Lengthened by the State Hwy. Dept. 
382 Bridge Lengthened by the State Hwy. Dept. 
383 .Bridge No. 7 (23' Roadway X 91 Lg.) 
384 Bridge No. 7 (23' Roadway X 91 Lg.) 

West 
East 
West 
East 
West 
East 
West 
East 
West 
East 
West 
East 
West 
East 
West 
East 
West 
East 
West 
East 
West 
East 
West 
East 



UNIT NO. D-1 

361 Bridge at Expressway 77 West Bound Lane 
362 Bridge at Expressway 77 West Bound Lane 
363 Bridge at Expressway 77 East Bound Lane 
364 Bridge at Expressway 77 East Bound Lane 
365 Bridge No. 15 (23' Roadway X.121.33Lg.) 
366 Bridge No. 15 (23' Roadway X 121.33Lg.) 
367 Bridge No. 14 (23' Roadway X 121.33Lg.) 
368 Bridge No. 14 (23' Roadway X 121.33Lg.) 
369 Bridge No. 13 (23' Roadway X 121.33Lg.) 
370 Bridge No. 13 (23' Roadway X 121.33Lg.) 
371 Bridge No. 12 (23' Roadway X 121.33Lg.) 
372 Bridge No. 12 (23' Roadway X 121.33Lg.) 
373 Bridge No. 11 (23' Roadway X 121.33119.) 
374 Bridge No. 11 (23' Roadway X 121.33Lg.) 
375 Bridge No. 10 (23' Roadway X 121.33Lg.) 
376 Bridge No. 10 (23' Roadway X 121.33Lg.) 
377 Bridge No. 9 (23' Roadway X 91 Lg.) 
378 Bridge No. 9 (23' Roadway X 91Lg.) 
379 Bridge No. 8 (23' Roadway X 91Lg.) 
380 Bridge No. 8 (23' Roadway X 91 Lg.) 
381 Bridge Lengthened by the State Hwy. Dept. 
382 Bridge Lengthened by the State Hwy. Dept. 
383 Bridge No. 7 (23' Roadway X 91Lg.) 
384 Bridge No. 7 (23' Roadway X 91 Lg.) 

West 
East 
West 
East 
West 
East 
West 
East 
West 
East 
West 
East 
West 
East 
West 
East 
West 
East 
West 
East 
West 
East 
West 
East 



UNIT NO. D-2 

Station Clip Description Viewed 
508+75.0 330 Bridge at Highway 186. South 
508+75.0 331 Bridge at Highway 186. North 
506+90.0 332 Rain Control Structure To Salt Lake Southeast 
506+90.0 333 Rain Control Structure To Salt Lake Northwest 
500+00.0 334 36"Xi/4"X125' Steel Pipe Southeast 
451+89.0 335 14' Roadway X 91' Lg. Bridge South 
451+89.0 336 14' Roadway X 91' Lg. Bridge North 
41W50.0 337 23' Roadway X 91' Lg. Bridge South 
41W50.0 338 23' Roadway X 91' Lg. Bridge North 
42WOO.O 339 Rain Control Structure To North Hargill Drain West 
420+00.0 340 Rain Control Structure To North Hargill Drain East 
338+00.0 341 23' Roadway X 91' Lg. Bridge South 
338+00.0 342 23' Roadway X 91' Lg. Bridge North 
288+49.0 343 Bridge at County Rd. where State Hwy. 1761 turns South. West 
288+49.0 344 Bridge at County Rd. where State Hwy. 1761 turns South. East 
236+70.0 345 14' Roadway X 91' Lg. Bridge at Farm Rd South 
236+70.0 -346 14' Roadway X 91' Lg. Bridge at Farm Rd North 
204+41.1 347 23' Roadway X 91' Lg. Bridge West 
204+41 .I 348 23' Roadway X 91' Lg. Bridge East 
152+49.0 349 23' Roadway X 91' Lg. Bridge West 
152+49.0 350 2 9  Roadway X 91' Lg. Bridge East 

-- 082+42.5 351 23' Roadway X 91' Lg. Bridge West 
082+42.5 352 23' Roadway X 91' Lg, Bridge East 
056+02.5 353 23' Roadway X 91' Lg. Bridge West 
058+02.5 354 23' Roadway X 91' Lg. Bridge East 
031+38.0 355 14' Roadway X 91' Lg. Bridge West 
031+38.0 356 14' Roadway X 91' Lg. Bridge East 
000+95.0 357 Rail Road Bridge West 
000+95.0 358 Rail Road Bridge East 
OOO+OO.O 359 Bridge at U.S. Hwy. 77 West 
000+00.0 360 Bridge at U.S. Hwy. 77 East 



-. 
UNIT NO. 0-3 

Lateral 5 

Station Clip 
145+86.9 
145+86.9 
145+30.9 
145+30.9 
141+54.0 
141 +54.0 
033+65.4 
033+65.4 
003+86.0 
003+86.0 

Station Clip 
506+40.0 
506+40.0 
535+79.9 
535+79.9 

- 442+80.6 
442+80.6 
474+20.8 
474+20.8 
345+86.0 
345+86.0 
316+59.0 
316+59.0 
295+40.6 
295+40.6 
236+29.5 
236+29.5 
207t67.5 
207+67.5 
207+00.0 
207+00.0 
180+84.7 
180+84.7 
154+44.7 
154+44.7 
086+99.1 
086+99.1 
060+23.7 
060+23.7 
028+74.7 
028+74.7 

Description 
290 36" X 12' Conc. Pipe lnlet 
291 36" X 12' Conc. Pipe lnlet , . 
292 30" R.C. Flex J.T. Pipe X 56' 
293 30" R.C. Flex J.T. Pipe X 56' 
294 30" R.C. Flex J.T. Pipe X 80' 
295 30" R.C. Flex J.T. Pipe X 80' 
296 7' X 7' X 96' Prefabricated Concrete Box 
297 7' X 7' X 96' Prefabricated Concrete Box 
298 7' X 7' X 84' Prefabricated Concrete Box 
299 7' X 7' X 84' Prefabricated Concrete Box 

West Hargill Drain 

- Description 
300 Bridge at Mile IOW. 
301 Bridge at Mile IOW. 
302 Bridge at Mile 10-112W. 
303 Bridge at Mile 10-112W. 
304 Bridge at Mile 9-W. 
305 Bridge at Mile 9-W. 
306 Bridge at Mile 9-112W. 
307 Bridge at Mile 9-112W. 
308 Bridge at Mile 7-112W. 
309 Bridge at Mile 7-112W. 
310 Bridge at Mile 7W. 
31 1 Bridge at Mile 7W. 
31 2 Bridge at Mile 11 -112N. 
313 Bridge at Mile 1 l-112N. 
314 Bridge at Mile 6W. 
315 Bridge at Mile 6W. 
316 Bridge at Mile 5-112W. 
317 Bridge at Mile 5-112W. 
318 Bridge at Mile 11-1l2N. 
319 Bridge at Mile 1 I-1RN. 
320 Bridge at Highway 88. 
321 Bridge at Highway 88. 
322 Bridge at Mile 4-112W. 
323 Bridge at Mile 4-112W. 
324 Not Shown 
325 Bridge at Mile 3-112W. 
326 Bridge at Mile 3W. 
327 Bridge at Mile 3W. 
328 Bridge at Mile 2-112W. 
329 Bridge at Mile 2-112W. 

Viewed 
Southwest 
Northeast 
Southwest 
Northeast 
Southwest 
Northeast 
Southeast 
Northwest 
Southwest 
Northeast 

Viewed 
East 
West 
East 
West 
East 
West 
East 
West 
West 
East 
East 
West 
North 
South 
West 
East 
West 
East 
South 
North 
West 
East 
West 
East 

East 
West 
East 
West 
East 



HEC-1 MODEL 

REVISED EXISTING CONDITIONS 
NORTH MAIN 

25-YEAR MODEL 
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* r LOOD HYDROGRAPH PACKAGE IHEC-1) * 
MAY 1991 

VERSION 4.0.1E 
Lahey F77L-EM/32 verslon 5.01 
Dodson & A S S O C L ~ ~ ~ S ,  Inc. 

* RUN DATE 05/08/01 TIME 10:09:30 * 
, * ********** i ** , t *****++***t l * t********  

* U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER * 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 551-1748 

X X XXXXXXX XXXXX X 
X X X  X X XX 

XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- KAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY. 
DSS:RMD TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 
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LINE 

HEC-1 INPUT PAGE 1 

Hidalgo County Flood Insurance Study 
* Job No. 11-00389-002 

File Name: NM25re.DAT Revlsed Existing Conditions 
25-year Rain-fall 

********~*.+***~...*,***.+*.~*,.~*.******~.~.* 
+ HEC-1 model for the North-West main drain area 
* Model sequence is as follows: 
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

+ revised rainfall from USGS report 98-4044 
REVISED CN TYPE I ANTECEDANT ~ ~ ---- ~ - - ~  ~- - 

REVISED LAG BASED ON REVISED CN I 
* IA LOSSES CALCULATED BASED ON 3" HEAVY CROP, 1" RURAL, 0" URBAN 
' ADDITION MAJOR DEPRESSION STORAGE ADDED WHERE APPLICABLE 
* SEE SPREADSHEET LANDUSE-SOIL-CN-IA.XLS FOR IA CALCS. 
+ ROUTED 564 BASINS THROUGH STORAGE 
MODIFIED PULS ROUTING REACHES 5R-9R 
CORRECTED DA FOR SM-18 FROM 37.73 TO 27.11 

*DIAGRAM 
ID West Main drain area 
ID 25-year Rain-fall adlusted for area; Lag Time calculated using SCS Method 
IT 60 lJANOl 0 300 

* Start calculatmq hydrograph for the sub water sheds 
* that drain to the West Maln drain. 

f * * * * * * * . * * t / * . . * * f * * . * * * , * . ~ ~ ~ ~ * * . ~ + . ~ * ~ * . * ~ * * . * . + + . * . . * ~ .  

KK SC-7A SUBWATER SHED 
KN Compute hydrograph for sub-water shed SC-7A 
BA 18.4 
PH 4 3.61 4.29 4.65 5.45 6.22 6.62 
LS 5.721 60 
UD 53.5 
t ****f*tt+*..***t,*+.,* 

KK 1R 
KN Route hydrograph from head water to node 1 using Muskingum-Cunge Method 
an 

KK SC-7B SUBWATER SHED 
KN Compute hydrograph for sub-water shed SC-78 
BA 9.82 
LS 5.282 60 
UD 20.1 

*/******.+.******+*+fl 



HEC-I INPUT 

LINE 

KK 1C 
B 4  Combine hydrograph from SC-7A and SC-7B. at node 1 
Hr 7 

KK 2R 
Route hydrograph from node 1 to node 2 

KK SC-7C SUBWATER SHED 
KM Compute hydrogcaph for sub-water shed SC-7C 
BA 2 3 
LS 5.028 60 

KM Compute hydroqraph for sub-water shed SC-6A 
BA 41.66 
LS 4.484 60 

KK 2C 
KM Combine hydroqraph at node 2 
u r  3 

KK 3R 
KM Route hydrograph from node 2 to node 3 

KM Compute hydrograph for sub-water shed SC-6B 
BA 6.58 
LS 1.765 60 

KM Compute hydroqraph for sub-water shed SC-7D 
BA 6.15 
LS 4.829 6 0 

PAGE 2 
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LINE 

HEC-1 INPUT PAGE 3 

KK 3R 
Route hydragraph from of SC-7D t o  node 3 

RD 
RC 0.08 0 .03  0 . 0 8  8000 0 .0001  106 
RX 1000 1967 .5  1977 .9  1985 .8  2007 2 0 1 7 . 3  2081 3000 
RY 97.2  98 90 84 84  90 98 97 
f / ~ * , * * . t + * ~ . f * * * * * * / f l  

KK 3C 
Kt4 Combine t h r e e  hydrograph a t  node 3 
HC 3 
t ***.*~.*litt*l**,*.*.* 

KK 4R 
KM Route hydrograph from node 3 t o  node 4 
RS 1 STOR - 1 
SV 0 114 489 779 1639 2929 
SQ 0 680 1360 1700 2715 4240 

KK SCSA subwater-shed 
KM Compute hydrograph f o r  subwater shed SC-5R 
BA 38 .43  
LS 2 . 5 7 5  60 

KK S A W  
KM CANAL CROSSING 
RS 1 ELEV 135 0  
SS 140.67 2000 2 . 8  1 . 5  

KK 5AROUT 
KM Route hydrograph TO DOWNSTREAM CANAL 
RD 
RC . 0 6  .06 . 0 6  11900 .0023  140 



LINE 

HEC-1 INPUT 

ID ....... 1.......2.......3.......4.......5.....,.6.......7.. 

KK SC5A1 subwater-shed 
!Ol Compute hydrograph for subwater shed SC-5~1 
BA 5.64 
LS 1.889 60 
UD 14.8 
* ...................... 

KK 5AA1 
KM Combine two hydrographs 
HC 2 

KK SAlCAN 
KM CANAL CROSSING 
RS 1 ELEV 115 0 
SS 116.8 1900 2.8 1.5 

KK 5AlRT 
KM Route hydrograph TO DOWNSTREAM CANAL 
RD 

KK SC5B subwater-shed 
KM Compute hydrograph for subwater shed SC-58 
BA 9.02 
LS 2.515 60 

KK 4C1 
KM Combine two hydrographs 
HC 2 

KK SC-4A subwater-shed 
KM Compute hydrograph for subwater shed SC-4A 
B A  30.73 
LS 2.512 60 
UD 37.3 
i *******/t********+*l** 

KK OAWUA 
KM CANAL CROSSING 
RS 1 ELEV 160 0 
SS 171.74 500 2.8 1.5 
ST 171.83 500 2.8 1.5 

PAGE 4 
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HEC-1 INPUT PAGE 5 

.10 LINE 

KK 4AROUT 
KM Route hydrograph TO DOWNSTREAM CANAL 
un  

KK SC-4A1 subwater-shed 
I(M Compute hydrograph for subwater shed SC-rA1 
BA 7.34 

KK SC4AAl 
KN Combine two hvdroqraphs 

KK 4AlCAN 
KM CANAL CROSSING 
RS 1 ELEV 140 0 
SS 141 4300 2.8 1.5 

KK 4AlROU 
KM Route hydrograph TO DOWNSTREAM WJAL 
RD 
RC .06 .06 .06 8000 ,003 145 
RX 0 700 1500 1800 2300 2400 
RY 130 127.5 126.5 130 135 135 
* ***.*******++***.*.*It 

KK SC-48 subwater-shed 
KM Compute hydrograph for subwater shed SC-4B 
BA 5.44 

* f * f f * * * * f * * * * * * l * t + + * *  

COMBINE WATERSHEDS SC-4A.4A1.4B 



HEC-1 INPUT PAGE 6 

LINE 

KK SC4AAE 
KM Combrne two hydrographs 
HC 2 
* **/***t**l**t**t***fIt 

KK 4BCANA 
KM CANAL CROSSING 
RS 1 ELEV 110 0 

KK 4AABRT 
KM Route hydrograph TO DOWNSTREAM CANAL 
un 

KK SC-4B1 subwater-shed 
KM Compute hydrograph for subwater shed SC-4B1 
BA 6.07 

KK SC-4 
KM Combine two hydrographs 
HC 2 
I /t+********t+***t***t* 

KK 4C2 
KM Combine three hvdroaraphs at node 4 

KK 5R 
KM Route hydrograph from node 4 to node 5 
RS 1 STOR - 1 
SV 0 204 838 1406 3840 6496 
SO 0 1110 2220 2775 4440 6940 

0.08 0.03 0.08 12800 0.0002 106 
* 1000 1101 1113.3 1132.9 1153.4 1166.2 1178.9 3000 
* 87.1 82 7 8 70 7 0 7 8 86 86.5 
* * + * * * * * + * * * * * * * * * + * / * * *  



LINE 

HEC-1 INPUT PAGE 7 

ID ....... 

KK SC-3 SUB-WATER SHED 
M Compute hydroqraph for subwater shed SC-3 
BA 56.44 
LS 2.203 60 

KK 5C 
M Combine two hydrographs at node 5 
HC 2 

...................... 

KK 6R 
KY Route hydrograph from node 5 to node 6 
RS 2 STOR - 1 
SV 0 4 2 8  2369 3646 8785 12983 
SQ 0 1315 2630 3290 5260 8220 

Ysl Compute hydrograph for subwater shed SC-3A 
0.4 5.87 
LS 1.917 60 

KY Compute hydroqraph from sub-water shed SC-38 
BA 6.71 
LS 3.075 60 

KK 6C 
KM Combine three hydrographs at node 6 
HC 3 

KK 7R 
KM Route hydrograph from node 6 to node 7 
RS 1 STOR - 1 



LINE 

HEC-1 INPUT PAGE 8 

ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KM Compute hydrograph for SC-2 
BA 11.48 
LS 5.152 60 

KK 7C 
KM Combine hydrograph at node 7 
HC 2 

KM Route hydrograph from node 7 to nade 8 
RS 2 STOR - 1 
SV 0 314 1129 1807 4601 9248 
SQ 0 1390 2780 3475 5560 8690 

KM Compute hydrograph for SC-l 
BA 7.07 
LS 1.365 60 

KK 8C1 
KM Combine hydrograph at node 8 
ur P 

* Start ca l cu l a t i ng  hydrograph for the sub water sheds 
+ that drain to the South Main draln. 
* * t * * * * t * i * + * * l * * * + * * * * * * * * ~ ~ * * i * * * * , * * * * * * . * * * * * ~ *  

KX SC-8 
KM Compute hydrograph for subwater shed SC-8 
BA 19.99 

KK 1BR 
KM Route hydcaqraph to nade 18 
RD 



LINE 

HEC-1 INPUT PAGE 9 

ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK SM-18 
KM Compute hydrograph for sub-water shed SM-18 
BA 2 7 . 1 1  

KK lBCl 
KM Combine two hydrographs at node 1B 
HC 

.. . 
KM Compute hydrograph for sub-water shed SM-17 
BA 7.03 

KK 1BC2 
KM Combine two hydrographs at node 1B 
HC 2 

KK 2BR 
KM Route hydrograph from node 18 to 2B 
RD 

KM Compute hydrograph for SM-16 
BA 25.18 

KK 2BC 
KM Combine hydrograph at node 2B 
HC 2 

KK 3BR 
KM Route hydrograph from node 28 to node 38 
Rn 



HEC-1 INPUT PAGE 10 

.10 L I N E  

KK SM-15 SUB-WATER SHED 
KM Compute hydroqraph f o r  SM-15 
BA 11.1 

KK 3BC 
KM Combine hydrograph a t  node 3B 
HC 7 

KK 4BR 
KM Rou te  hydrograph from node 3B t o  48 
RD 
RC 0.08 0.03 0.08 10400 0.0003 103 
RX 1000 1962.3 1989.1 2026.6 2053.7 2129 
RY 72.7 7 6 60 6 0 7 4 
/ * * * * * * * + * * * * * * * * + * / ~ * .  

8 6 

KK SM-14 SUB-WATER SHED 
KM Compute hydrograph f o r  SM-14 
BA 21.6 

KK 4BC 
KM Combrne hydrograph a t  node 48 
HC ? 

KK 8BR 
LKM Route hydrograph  from node 48 t o  node 9 
RD 
RC 0.08 0.03 0.08 16000 0.0007 103 
RX 1000 1885.8 1978.6 2036.9 2065.1 2149.5 
RY 76 7 6 54 54 68 
* X * * * * l * * l * * * * * l ' * * * t * * *  

8 2 

KM Compute hydrograph f a r  SM-13 
BA 22.25 
LS 4.220 60 

KK 8C1 
KW Combine hydrograph at node 9 
HC 7 



1 

LINE 

IIEC-1 INPUT PAGE 11 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK 8C2 
KM Combine hydrographs  from North-West and  S o u t h  d r a i n  
HC 2 
I r*.*****t*****t*.+.ttr 

KK 9R 
KM Route hydrogcaph  t o  tb.e PANCHITA STRUCTURE 
RD 
RC 0 . 0 8  0 .03  0 . 0 8  46724 0 .0004 103 

KK 2 9 s  SUB-WATER SHED 
KM Compute hydrograph  f o r  29s  
BA 12.28 
LS 3.021 60 
UD 25 .9  

*f*.t/**,~l~.**f*.**** 

KK Com9A 
KM Combine two hydrographs  a t  Node 9 
HC 2 

+*********+.**..++~**+ 

KK 28s  SUB-WATER SHED 
hl4 Compute hydrograph  f o r  28s 
BA 25 .91  
LS 2 .866  60 

KK Corn9B 
M Combine two hydrographs  a t  Node 9 
HC 2 
* ***** .********+*****++ 

KK R t l O  
KM Route hydrograph  t o  Node 10 

KK DIV2 
M TO WATERSHED SOUTH OF NORTH MAIN 



HEC-1 INPUT PAGE 12 

L I N E  

KK 275 SUB-WATER SHED 
KM Compute hydrograph for 275 
EW. 12.15 

KK ComlOA 
KM Combine two hydrographs at Node 10 
HC 2 

KK 265 SUB-WATER SHED -- 

KM Compute hydrograph for 265 
BA 10.55 
LS 2.974 62.54 

KK 245 SUB-WATER SHED 
KM Compute hydrograph for 2 4 9  
BA 3.83 
LS 2.940 62.11 
UD 14.7 
* +****+**t**t/****l*,** 

KK ComlOB 
KM Combine three hydrographs at Node 10 
HC 3 

KK Rtll 
KM Route hydrograph to Node 11 
RS 1 STOR - 1 
SV 0 249.3 385.44 1661.56 3718.66 5233.82 6730.05 
SQ 0 1000 2000 4000 6000 8000 10000 
+ . . . . . . . . . . . . . . . . . . . . . .  

KK 22s SUB-WATER SHED 
KM Compute hydrograph for 22s 
BA 7.55 
LS 3.000 62.90 
UD 20.4 
* *+t**.**/**1**/**+***+ 

KK ComllA 
KM Combine two hydrographs at Node 11 
HT 7 



LINE 

HEC-1 INPUT PAGE 13 

KK 20s SUB-WATER SHED 
KM Compute hydrograph for 205 
BA 10.57 

KK ComllB 
m Combine two hydrographs at Node 11 
HC 2 

* ~ l * t l + * * f + * * * t t ~ * * t ( *  

101 Route hydrograph to Node 12 
RS 1 STOR -1 
SV 0 202.5 312.74 870.9 2706.99 3523.96 4130.87 

KK 185 SUB-WATER SHED 
KM Compute hydrograph for 185 
BA 4.69 
LS 2.885 60 

XK ComlZ 
KM Combine two hydrographs at Node 12 
HC 2 
t ,*******..*****t*+t~.. 

KK Rt13 
KM Route hydroqraph to Node 13 

KK 165 SUB-WATER SHED 
KM Compute hydrograph for 165 
BA 9.60 
LS 3.705 60 
UD 23.5 

+***.+A++.*+.*.,****** 

KK Coml3A 
04 Combine two hydrographs at Node 13 
HC 2 
t +*tf,t**r***t*.***t*.* 



LINE 

HEC-1 INPUT PAGE 14 

KK 15s SUB-WATER SHED 
KM Compute hydrograph for 15s 
BA 25.08 
LS 3.517 60 

KK Coml3B 
Combine two hydrographs at Node 13 

HC 2 

KK Rt14 
KM Raute hydrograph to Node 14 
RS 1 STOR - 1 
SV 0 325.09 531.58 2194.95 4313.68 5830.17 7281.01 
SQ 0 1000 2000 4000 6000 8000 10000 
* ...................... 

KK 135 SUB-WATER SHED 
KM Compute hydrograph for 13s 
BA 19.76 

KK Coml4A 
KM Combine two hydrographs at Node 14 
HC 2 

KK 145 SUB-WATER SHED 
KM Compute hydrograph for 145 
BA 9.53 
LS 3.060 60 
UD 22.9 
* **l+******+**t***l**ti 

KK Coml4B 
KM Combine two hydraqraphs at Node 14 
HC 2 
* */**i+*********'****+* 

KM Raute hydrograph to Node 15 
RS 1 STOR -1 
SV 0 208.71 319.05 1791.94 3101.58 4264.72 5131.9 



LINE 

HEC-1 INPUT 

ID . . . . . . .  1.......?.......3.......4.......5.......6.......1...... 

KK llS SUB-WATER SHED 
KM Compute hydragraph for 11s 
BA R.70 

KK Corn15 
KM Combine two hydrographs at Node 15 
HC 7 

KK R t 1 6  
KM Route hydrograph to Node 16 
RS 1 STOR -1 

KK 75 SUB-WATER SHED 
IW Compute hydrograph for 7s 
BA 29.41 

KK Cam16 
KM Comblne two hydrographs at Node 16 
HC 2 
+ *.+t*t.***.*t.*+**.tfl 

KK Rt17 
KN Route hydrograph to Node 17 
RS 1 STOR -1 
SV 0 432.95 639.58 954.67 1433.05 2543.25 3518.78 
SQ 0 1000 2000 4000 6000 8000 10000 
+ .*.***..*t*t..+****t*. 

KK 6s SUB-WATER SHED 
Compute hydrograph for S6 

BA 9.21 
LS 2.183 60 
UD 12.9 
* **.*t.**t+*ll++**l*ttt 

KK Cam17 
KM Combine two hydrogzaphs at Node 11 

PAGE 15 
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HEC-1 INPUT 

LINE 

KK Rt18 
Route hvdroaraoh to Node 18 

KK 4s' SUB-WATER SHED 
K 3  Compute hydrograph for 4S 
BA 22.35 
LS 2.408 60 

KK Coml8A 
KM Combine two hydrographs at Node 18 
HC 2 

KK 3s SUB-WATER SHED 
h7?T Compute hydrograph for 35 
BA 4.49 

KX Corn185 
Comblne two hydrographs at Node 18 

HC 2 
* * * * * * * * + * * * * * * + * i * * * C *  

KM Route hydrograph to 
RS 1 STOR - 1 

KK 2S SUB-WATER SHED 
KM Compute hydrograph For 52 
BA 5.35 

KK Coml9A 
KM Combine two hydrographs at Node 19 
HC 2 
* . . . . . . . . . . . . . . . . . . . . . .  

PAGE 1 6  

10 



1 HEC-1 INPUT PAGE 17 

LINE ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 

545 KK 1s SUB-WATER SHED 
546 KN Compute hydrograph for 1s 
547 a A  7.47 
540 LS 1.659 60 

551 KN C o m b m e  two hydrographs at Node 19 
552 HC 2 



I N P U T  
L I N E  

NO. 

5 

iV1 ROUTING (--- > I  D I V E R S I O N  OR PUMP FLOW 

1. I CONNECTOR I < - - - )  RETURN O F  D1VE:RTED OR PUMPED ELOW 

S C - 7 A  
v 
v 

1 R  





Com9B . . . . . . . . . . .  
v 
v 

RtlO 



v 
R t l l  



I***) RUNOFF ALSO COMPUTED AT T H I S  LOCATION 



RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

OPERATION STATION 

HYDROGRAPH AT 
SC-7A 

ROUTED TO 
1R 

HYDROGRAPH AT 
SC-78 

2 COMBINED AT 
1C 

ROUTED TO 
2R 

HYDROGRAPH AT 
sc-7C 

HYDROGRAPH AT 
SC-6A 

3 COMBINED AT 
2C 

ROUTED TO 
3R 

HYDROGRAPH AT 
SC-68 

HYDROGRAPH AT 
SC-7D 

ROUTEO TO 
3R 

3 COMBINED AT 
3C 

ROUTED TO 
4 R 

HYDROGRAPH AT 
SC5A 

ROUTEO TO 
5AcANA 

ROUTED TO 
5AROUT 

HYDROGRAPH AT 
SCSA1 

2 COMBINED AT 
5-1 

ROUTED TO 
5 A 1 W  

ROUTED TO 
5AlRT 

HYDROGRAPH AT 
SCSB 

2 COMBINED AT 
4C1 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
FLOW PEAK AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 



HYDROGRAPH AT 
SC-4A 

ROUTED TO 
4ACANA 

ROUTED TO 
4AROUT 

HYDROGRAPH AT 
SC-4A1 

2 COMBINED AT 
SC4AAl 

ROUTED TO 
4AlCAN 

ROUTED TO 
4AlROU 

HYDROGRAPH AT 
SC-4B 

2 COMBINED AT 
sc4AAE 

ROUTED TO 
4 BCANA 

ROUTED TO 
4AABRT 

HYDROGRAPH AT 
SC-4B1 

2 COMBINED AT 
sc-4 

3 COMBINED AT 
4 C2 

ROUTED TO 
5R 

HYDROGRAPH AT 
SC-3 

2 COMBINED AT 
5C 

ROUTED TO 
6R 

HYDROGRAPH AT 
SC-3A 

HYDROGRAPH AT 
SC-3B 

3 COMBINED AT 
6C 

ROUTED TO 
7R 

HYDROGRAPH AT 
SC-2 

2 COMBINED AT 
7C 

ROUTED TO 
8R 

HYDROGRAPH AT 
SC-1 



2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGPAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGPAPH AT 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

8C1 

SC-8 

1BR 

SM-18 

lBCl 

SM-17 

IBC2 

2BR 

SM- 16 

2BC 

3BR 

SM- 15 

38C 

4BR 

SM-14 

4BC 

BBR 

SM- 13 

8C1 

8C2 

9R 

295 

Com9A 

285 

Com9B 

RtlO 

DIVZ 



HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

RNTED TO 

t YDRDGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINE0 AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVZ 

27s 

COmlOA 

26s 

245 

CornlOB 

Rtll 

22s 

CornllA 

20s 

Corn116 

Rt12 

10s 

Corn12 

Rt13 

165 

Coml3A 

15s 

Corn136 

Rt14 

13s 

Cornl4R 

14s 

Corn146 

Rt15 

115 

Corn15 



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 



SUMMRRY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) 

INTERPOLATED TO 
COMPUTATION INTERVAL ~- 

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME 
PE!AK PEAK 

ININ) ICES1 (MIN) (IN) (MINI (CFSI IMIN) (IN) 

1R MANE 60.00 12.46 4860.00 0.08 60.00 12.46 4860.00 0.08 

CONTINUITY SUMMARY (AC-FTI - INELOW=0.7543E+02 EXCESS~=O.OOOOE+OO OUTFLOW=0.7512E+02 BASIN STORAGE=0,7456E-02 PERCENT ERROR= 0.4 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l795E+03 EXCESS=O.OOOOE+OO OUTFLOW=O.l788E+03 BASIN STORAGE=0.2367E-01 PERCENT ERROR= 0.3 

3R MANE 60.00 255.31 330C.00 0.28 60.00 255.31 3300.00 0.28 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.I385E+04 EXCESS=O.OOOOE+OO OUTFLOW=O.i385E+04 BASIN STORAGE=0.19!36C-01 PERCENT ERROR- 0.0 

3R MANE 60.00 38.55 2700.00 0.36 60.00 38.55 2M0.00 0.36 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l179E+OI EXCESS=0.0000E+00 OUTFLOW=O.l173E+03 BhSIN STORAGE=0,5410E-02 PERCENT ERROR= 0.5 

5AROUT MANE 39.00 417.48 5148.00 0.78 60.00 411.39 5160.00 0.78 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l606E+04 EXCESS=O.OOOOE+OO OUTFLOW=O.l606E+04 BASIN STORAGE=0.3599E+00 PERCENT ERROR= 0.0 - 
5A1RT MANE 24.00 338.08 6384.00 0.51 60.00 337.86 6360.00 0.51 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l207E+04 ~XC~SS=0.0000E+00 OUTFLOW-.O.l196E+04 BASIN STORAGE=O.l447E+Ol PERCENT ERROR= 0.8 

4AROUT MANE 60.00 42.18 7560.00 0.12 60.00 42.18 7560.00 0.12 

CONTINUITY SWHARY (AC-FT) - INFLOW=O.l900E+03 EXCESS=O.OOOOE+OO OUTFLOW=O.l897E+03 BASIN STORAGE=O.l295E+OO PERCENT ERROR= 0.1 

4AlROU MANE 12.00 202.04 2292.00 0.19 60.00 201.49 2280.00 0.19 

CONTINUITY SLTMMARY (AC-FT) - INFLOW=0.3809Et03 EXCESS=O.OOOOE+OO OUTFLOW=0.3792Et03 BASIN STORAGE=O.l776E+OO PERCENT ERROR= 0.4 

CONTINUITY SUMMRRY IAC-FT) - INFLOW=0.4037E+03 EXCESS=0.0000Et00 OUTFLOW=0.4036E+03 BASIN S?ORAGE=0.7820E+OD PERCENT ERROR= -0.2 

1ER MANE 60.00 334.46 4260.60 1.88 60.00 334.46 4260.00 1.88 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.Z006E+04 EXCESS=O.O000EtOO OUTFLOW=0.2005E+04 BASIN STORAGE=O.l184E-01 PERCENT ERROR= 0.0 

2ER MANE 60.00 656.73 3840.00 1.34 60.00 656.73 3840.00 1.34 

CONTINUITY SUMMARY IAC-FT) - INFLOW=O.3874E+04 EXCESS=0.0000Et00 OUTFLOW=0.3874E+04 BASIN STORAGE-.0.687BE-02 PERCENT ERROR= 0.0 

3BR . W E  53.38 903.19 4003.15 1.34 60.00 903.03 3960.00 1.34 - 
CONTINUITY S U W R Y  (AC-F?) - INFLOW=0.5681E+04 EXCESS=O.l1000E+00 OUTFLOW=0.5681E+04 BASIN STORAGE=0.1608E+00 PERCENT ERROR= 0.0 



4BR MANE 

CONTINUITY SUMMARY iAC-FTI 

8BR MANE 

CONTINUITY SUMMARY IAC-FT) 

9R MANE 

CONTINUITY SUMMARY (AC-FTI 

60.00 1162.57 3840.00 1.45 60.00 1162.51 3840.00 1.45 

INFLOW-0.7010E+04 EXCESS=0.0000E+OO OUTFLOW=0.7010E+04 BASIN STORAGE=O.Z350E+00 PERCENT ERROR= 0.0 

60.00 1424.98 4080.00 1.56 60.00 1424.98 4080.00 1.56 

INFLOW=O.93146+04 EXCESS=O.OOOOEtOO OUTFLOW=0.9313E+04 BASIN STORAGE=O.l437E+00 PERCENT ERROR= 0.0 

60.00 2896.11 3960.00 0.95 60.00 2896.11 3960.00 0.95 

INFLOW-0.2170Et05 EXCESS=0,0000E+00 OUTFLOW=0.2170E+05 BASIN STOhAGE-0.1060E+02 PERCENT ERROR= 0.0 



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SACANA 
(PEAKS SHOWN ARE FOR INTERNW TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 139.00 140.67 140.82 
STORAGE 
OUTFLOW 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PM F W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 140.85 0.03 1375. 418. 21.00 82.00 0.00 
1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SAlCAN 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 . . . . . . . . . . . . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 115.00 
STORAGE 0. 
OUTFLOW 0. 0. 1346. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 116.96 0.00 1060. 340. 0.00 98.00 0.00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4ACANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 . . . . . . . . . . . . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 160.00 171.74 111.83 
STORAGE 0. 2155. 1217. 

~ - -  

OUTFLOW 0. 0. 38. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S .ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 171.84 0.01 2222. 42. 17.00 121.00 0.00 
1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4AlCAN ~~- 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING RREACH FOWTION) 

PLAN 1 ............... INITIAL lJALUE SPlLLWAY CREST TOP OF nAM 
ELEVATION 140.00 
STORAGE 0. 
OUTFLOW 0 . 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 141.07 0.00 528. 205. 0.00 35.00 0.00 
SUMMARY OF DAM OVERT(IPPING/BREACH ANALYSIS FOR STATION 4BCANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 . . . . . . . . . . . . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 110.00 113.48 113.65 
STORAGE C. 330. 346. 
OUTFLOW 0. 0. 98. 

RATIO MAXIMUM MRXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CES HOURS HOURS HOURS 

*" NORMAL END OF HEC-1 "* 



HEC-1 MODEL 

REVISED EXISTING CONDITIONS 
NORTH MAIN 

100-YEAR MODEL 



1+****"******"'t+****+**.*************** 

FLOOD HYDROGRAPH PACKAGE (HEC-1) * 
MAY 1991 

VERSION 4.0.1E 
* Lahey F77L-EM/32 version 5.01 * 

Dodson & Associates, Inc. 
* RUN DATE 05/08/01 TIME 09:28:37 * 
......................................... 

* U.S. ARMY CORPS OF ENGINEERS - - 

* HYDROLOGIC ENGINEERING CENTER * 
609 SECOND STREET 

DAVIS, CALIFORNIA 95616 
1916) 551-1748 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

X X x x : < x x x x  XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX X :xx X XXXXX X 
X X X  X X 
X X . ?  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HECIGS, HECIDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81.,THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY. 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 



HEC-1 INPUT PAGE 1 

LINE 

* H~dalgo County Flood Insurance Study 
Job No. 11-00389-002 

* File Name: NM100re.DAT Revised Existing Conditions 
* 100-year Rain-fall 
* .......................................... 
* HEC-1 model for the North-West main drain area 
* Model sequence is as follows: 
* ***t*l,.lt****l**f**********i*i***********,*~* 

* revised rainfall from USGS report 98-4044 
+ REVISED CN TYPE I ANTECEDANT 
* REVISED LAG BASED ON REVISED CN I 
IA LOSSES CALCULATED BASED ON 3" HEAVY CROP, 1" RURAL, 0" URBAN 

* ADDITION MAJOR DEPRESSION STORAGE ADDED WHERE APPLICABLE 
SEE SPREADSHEET LANDUSE-SOIL-CN-IA.XLS FOR IA CALCS. 

* ROUTED 564 BASINS THROUGH STORAGE 
* MODIFIED PULS ROUTING REACIES 5R-9R 
* CORRECTED DA FOR SM-18 FROM 37.73 TO 27.11 
*DIAGRAM 
ID West Main drain area 
ID 100-year Rain-fall adjusted for area; Lag Time calculated using SCS Method 
IT 60 lJANOl 0 300 
I0 5 
* ........................................................... 

* Start calculating hydrograph for the sub water sheds 
+ that drain to the West Main drain. 
* f * * / * * * + * * * t * * * * * * * * * * * * * f t t * * * - * ~ ~ * * * f f * , * * * * * * ~ * * , + . * ~ * * *  

KK SC-7A SUBWATER SHED 
KM Compute hydrograph for sub-water shed SC-7A 
BA 18.4 

KK 1R 
KM Route hydrograph from head water to node 1 using Muskingum-Cunge Method 
RD 

KK SC-7B SUBWATER SHED 
KM Compute hydrograph far sub-water shed SC-78 
BA 9.82 
LS 5.282 60 



OPERATION STATION 

HYDROGRAPH AT 
SC-7A 

ROUTED TO 
1R 

HYDROGRAPH AT 
SC-7B 

2 COMBINED AT 
1C 

ROUTED TO 
2R 

HYDROGRAPH AT 
sc-7C 

HYDROGRAPH AT 
SC-M 

3 COMBINED AT 
2C 

ROUTED TO 
3R 

HYDROGRAPH AT 
SC-6B 

HYDROGRAPH AT 
SC-7D 

ROUTED TO 
3R 

3 COMBINED AT 
3C 

ROUTED TO 
48 

HYDROGRAPH AT 
SCSA 

ROUTED TO 
SACANA 

ROUTED TO 
5AROUT 

HYDROGRAPH AT 
SC5A1 

2 COMBINED AT 
5AA1 

ROUTED TO 
5AlCAN 

ROUTED TO 
SA1RT 

HYDROGRAPH AT 
SC5B 

2 COMBINED AT 
4 C 1  

P W (  
FLOW 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIMEOF 
PEAK AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 



HYDROGRAPH AT 
SC-4A 

ROUTED TO 
4 A W A  

ROUTED TO 
4AROUT 

HYDROGRAPH AT 
SC-4A1 

2 COMBINED AT 
SC4AAl 

ROUTED TO 
4 A l W  

ROUTED TO 
4AlROU 

HYDROGRAPH AT 
SC-4B 

2 COMBINED AT 
s c 4 m  

ROUTED TO 
4 BCANA 

ROUTED TO 
4AABRT 

HYDROGRAPH AT 
SC-4B1 

2 COMBINED AT 
SC-4 

3 COMBINED AT 
4C2 

ROUTED TO 
5R 

HYDROGRAPH AT 
SC-3 

2 COMBINED AT 
5C 

ROUTED TO 
6R 

HYDROGRAPH AT 
SC-3A 

HYDROGRAPH AT 
SC-36 

3 COMBINED AT 
6C 

ROUTED TO 
7R 

HYDROGRAPH AT 
SC-2 

2 COMBINED AT 
7C 

ROUTED TO 
8R 

HYDROGRAPH AT 
SC-1 



2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

BC1 

SC-8 

1BR 

SM-18 

lBCl 

SM-17 

1BC2 

2BR 

SM-16 

2 BC 

3BR 

SM-15 

3BC 

4 BR 

SM-14 

4BC 

8BR 

SM-13 

8C1 

8C2 

9R 

295 

Com9A 

285 

Corn98 

RtlO 

DIV2 



HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRRPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIV2 

275 

COrnlOA 

265 

245 

CornlOB 

Rtll 

225 

COrnllA 

205 

Corn1 1B 

Rt12 

185 

Corn12 

Rtl3 

165 

Corn13A 

15s 

Corn138 

Rt14 

135 

Coml4A 

145 

Cornl4B 

Rt15 

11s 

Corn15 



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 



SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) 

INTERPOLATED TO 
COMPUTATION INTERVAL 

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME 
PEAK PEAK 

(MINI (CFSI (MINI (IN) (MIN) ICFSI (MINI (IN1 

1R MANE 60.00 175.66 4380.00 1.08 60.00 175.66 4380.00 1.08 

CONTINUITY SUMMARY (AC-FTJ - INFLOW=O.l056E+04 EXCESS=O.OOOOE+OO OUTFLOW=O.l056E+04 BASIN STORAGE=O.l018E-01 PERCENT ERROR= 0.0 

2R MANE 60.00 327.51 2460.00 1.18 60.00 327.51 2460.00 1.18 

CONTINUITY SUMMARY IAC-FT) - INFLOW=O.l777E+O4 EXCESS=O.OOOOE+OO OUTFLOW=O.l776E+04 BASIN STORAGE=0.3912E-01 PERCENT ERROR= 0.0 

3R MANE 60.00 1329.41 3120.00 1.48 60.00 1329.41 3120.00 1.48 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.7334E+04 EXCESS=O.OOOOEtOO OUTFLOW=0.7333E+04 BASIN STORAGE=0.3812E-01 PERCENT ERROR= 0.0 

3R MANE 60.00 183.40 2520.00 1.68 60.00 183.40 2520.00 1.68 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.5506Et03 EXCESS=O.OOOOE+OO OUTFLOW=0.5498E+03 BASIN STORAGE=0.5648E-02 PERCENT ERROR= 0.1 

5AROUT MANE 48.00 1081.04 4272.00 2.44 60.00 1080.84 . 4260.00 2.44 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.5OOOE+O4 EXCESS=O.OOOOE+OO OUTFLOW=0.5004E+04 BASIN STORAGE=0,4968Et00 PERCENT ERROR= -0.1 

SAlRT MANE 60.00 1087.03 4680.00 2.20 60.00 1087.03 4680.00 2.20 

CONTINUITY SUMMARY IAC-FT) - INFLOW=0.5164E+04 EXCES:i=O.OOOOE+OO OUTFLOW=0.5163E+04 BASIN STORAGE=0.2022E+01 PERCENT ERROR= 0.0 

4AROUT MANE 33.00 1011.01 3960.00 1.80 60.00 1011.01 3960.00 1.80 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0,2946E+04 EXCESS=O.O000E+OO OUTFLOW=0,2946E+04 BASIN STORAGE=0,1572E+OO PERCENT ERROR= 0.0 

4AlROU MANE 18.00 1009.21 4110.00 1.89 60.00 1009.21 4140.00 1.89 

CONTINUITY SUMMRRY (AC-FT) - INFLOW=0,3835E+04 EXCESS=O.O000E+00 OUTFLOW=0,3834E+04 BASIN STORAGE=0,2044E+OO PERCENT ERROR= 0.0 

4AABRT MANE 12.00 1147.06 1932.00 1.88 60.00 1144.65 1920.00 1.88 

CONTINUITY SUMMARY (AC-FTI - INFLOW=0.4351E+04 EXCESS=0.0000E+OO OUTFLOW=0,4354E+04 BASIN STORAGE=O.B935E+OO PERCENT ERROR= -0.1 

1BR MANE 60.00 653.28 4200.00 3.67 60.00 653.28 4200.00 3.67 

CONTINUITY S W R Y  IAC-FT) - INFLOW=0.3916E+04 EXCESS=O.O000E+OO OUTFLOW=0,3915E+04 BASIN STORAGE=0.1222E-01 PERCENT ERROR= 0.0 

2BR MANE 55.76 1444.76 3847.22 2.99 60.00 1444.66 3840.00 2.99 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.8628E+04 EXCESS=0.0000E+OO OUTFLOW=0,8628Et04 BASIN STORAGE=O.l752E-01 PERCENT ERROR= 0.0 

3BR MANE 39.45 2002.20 4023.79 3.00 60.00 2002.15 4020.00 3.00 .- 

CONTINUITY SUMMARY (AC-€TI - INFLOW=0.126BE+05 EXCESS=0.0000E+00 OUTFLOW=0.1266E+O5 BASIN STORAGE=D.3467E+00 PERCENT ERROR= 0.0 



4BR MANE 47.96 2471.53 3884.43 3.13 60.00 2471.30 3900.00 3.13 

CONTINUITY SUMMARY IAC-FTI - INFLOW=O.lSIlEtO5 EXCESS-0.0000Et00 OUTELOW=O.l511E+O5 BASIN STORAGE=0.4858E+OO PERCENT ERROR- 0.0 

8BR MRNE 60.00 2977.54 4080.00 3.26 60.00 2977.54 4080.00 3.26 

CONTINUITY SUMMARY (AC-€TI - IN€MW=O.l950E+05 EXCESS=O.OOOOEtOO OUTFLOW=O.l950E+05 BASIN STORAGE-0.1450E+01 PERCENT ERROR= 0.0 

9R MANE 60.00 6582.95 4740.00 2.51 60.00 6582.95 4740.00 2.51 

CONTINUITY SUMMARY (AC-FT] - INFLOW-0.5756Et05 EXCESS=O.OOOOE+OO OUTFLOW-0.5755E+05 BASIN STORAGE-0.2051E+02 PERCENT ERROR- 0.0 



S W Y  OF DAM OVERTOPPIliG/BREACH ANALYSIS FOR STATION 5ACANA 
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATIONI 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 135.00 140.67 140.82 
STORAGE 0. 1200. 1348. 
OUTFLOW 0. 0. 325. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PM F W.S.ELEV OVER DAM AC-FT C FS HOURS HOURS HOURS 

1.00 141.00 0.18 1522. 1081. 64.00 68.00 0.00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 5 A 1 W  

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 . . . . . . . . . . . . . . .  INITIAI. VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 114.00 116.80 117.20 
STORAGE 
OUTFLOW 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TTME OF TIME OF ~- - - - ~- - -  

OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PM F W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 117.15 0.00 1162. 1088. 0.00 73.00 0.00 
SUMMhRY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4ACANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 . . . . . . . . . . . . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 160.00 171.74 171.83 
STORAGE 0. 2155. 2217. 
OUTFLOW 0. 0. 38. 

RATIO MAXIMUM MAXIMUM MFXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S .ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 172.32 0.49 2555. 1012. 101.00 64.00 0.00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4AlCAN 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION1 

PLAN 1 . . . . . . . . . . . . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 140 .00 141.00 141.11 
STORAGE 
OUTFLOW 

RATIO MRXIMUM MAXIMU14 MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 141.19 0.08 590. 1010. 39.00 67.00 0.00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4BCANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 . . . . . . . . . . . . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 110.00 113.48 113.65 
STORAGE 
OUTFLOW 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

* * *  NORMAL END OF HEC-1 * + *  



HEC-1 MODEL 

REVISED EXISTING CONDITIONS 
NORTH MAIN 

500-YEAR MODEL 



......................................... 

FLOOD HYDROGRAPH PACKAGE (HEC-I1 * 
MAY 1991 

VERSION 4.0.1E 
* Lahey FllL-EM/32 version 5.01 * 

Dodson 6 Associates, Inc. 
* RUN DATE 05/08/01 TIME 10:50:44 
* * * f * * * / * * i * l * t * * * + * * * ~ * ~ * * * * * * t i * * * * * ~ * * *  

...................................... 

* U.S. ARMY CORPS OF ENGINI 
- I 

+ HYDROLOGIC ENGINEERING CI 
609 SECOND STREET 

DAVIS, CALIFORNIA 95616 
I9161 551-1748 

*I****************+**+************++****  

X X XXXXXXX XXXXX X 
X X X  X X XX 

XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HEClGS, HECIDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 



1 

LINE 

HEC-1 INPUT PAGE I 

* Hidalgo County Flood Insurance Study 
Job No. 11-00389-002 

* File Name: NM50Ore.DAT Revised Existina Conditions 
* 500-year Rain-fall 

* . *++* * t * t t * *+ * t i * , * *+ * *+ * * *~ * * * * * * * * , * * * *~ * * *  

* HEC-1 model for the North-West main drain area 
Model sequence is as follows: 

* * * t * * * * * t * t ~ * * * * t i f * * * * * * * * * * + * * * * ~ * ,  

revised rainfall from USGS report 98-4044 
REVISED CN TYPE I ANTECEDANT 

* REVISEE LAG BASED ON REVISED CN I 
* IA LOSSES CALCULATED BASED ON 3" HEAVY CROP, 1" RURAL, 0" URBAN 
* ADDITISN MAJOR DEPRESSION STORAGE ADDED WHERE APPLICRRLE -~ 

SEE SF'IEADSHEET LANDUSE-SOIL-CN-IA,XLS FOR IA CALCS. 
ROUTED 5&4 EASINS THROUGH STORRGE 

+ MODIFTED PULS ROUTING REACHES 5R-9R 
* CORRECTED DA FOR SM-18 FROM 37.73 TO 27.11 
'DIAGRRT1 
ID We:.t Maln drain area 
ID SOO-year Rain-fall adjusted for area; Lag Time calculated using SCS Method 
IT 60 lJANOl 0 300 
I0 5 
* * * * * i * * * * * * * * + * * * t i * * * * * , * * * * l * t + * ~ * * * * , * ~ ~ * * ~ * * ~ * *  

* Start calculating hydrograph for the sub water sheds 
* that drain to the West Main drain. 

........................................................... 

KK SC-7A SUBWATER SHED 
KM Compute hydrograph far slb-water shed SC-7A 
BA 18.4 

KK 1R 
Route hydrograph from head water to node 1 using Muskingum-Cunge Method 

an 

KK SC-7B SUBWATER SHED 
KM Compute hydrograph for sub-water shed SC-7B 
BA 9.82 
LS 5.282 60 
UD 20.1 
* ...................... 



RUNOFF SUMMARY 
IN CUBIC FEET PER SECOND 

OPERATION 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

STATION 

FLOW 
TIME IN 

PEAK TIME OF 
FLOW PEAK 

HOURS, AREA IN SQUARE MILES 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

614. 598. 473. 

613. 596. 473. 

925. 771. 365. 

1072. 970. 760. 

1053. 963. 756. 

1654. 1492. 838. 

1711. 1717. 1327. 

3889. 3680. 2849. 

3843. 3654. 2841. 

956. 824. 414. 

BASIN 
AREA 

MAXIMUM TIME OF 
STAGE MAX STAGE 



HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGWPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 



2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 



HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIV2 

27s 

ComlOA 

26s 

24s 

ComlOB 

Rt11 

225 

ComllA 

205 

Corn1173 

Rtl2 

185 

Coml2 

Rt13 

165 

Coml3A 

15s 

Coml3B 

Rt14 

135 

Coml4A 

14s 

Cornl4B 

Rt15 

11s 

Corn15 



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 



SUMMARY OF KINEMATIC WAVE - MUSKINGW-CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW] 

INTERPOLATED TO 
COMPUTATION INTERVAL ~ ~- 

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLOME 
PFrn PEAK 

(MINI ICFSI IMIN) (IN) W I N )  ICFS) IMIN) (IN) 

1R MANE 60.00 614.33 4260.00 3.76 60.00 614.33 4260.00 3.76 

CONTINlTITY SUMWRY (AC-FT) - INFLOW=0.3685E+04 EXCESS=O.OOOOE+OO OUTFLOW=0.3686Et04 BASIN STORAGE=0.8150E-02 PERCENT ERROR= 0.0 

2R MANE 60.00 1059.05 2580.00 3.91 60.00 1059.05 2580.00 3.91 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.5883E+04 EXCESS1O.OOOOE+OO OUTFLOW=0.5889E+04 BASIN STORAGE=0.2276E-01 PERCENT ERROR= -0.1 

3R MANE 60.00 3859.20 3180.00 4.26 60.00 3859.20 3180.00 4.26 

CONTINUITY SUMMARY (AC-FTI - INFLOW=0.2114E+05 EXCESS=O.OOOOE+OO OUTFLOW=0.2111E+O5 BASIN STORAGE=O.l006E+OO PERCENT ERROR= 0.1 

3R MANE 60.00 506.73 2460.00 4.60 60.00 506.73 2960.00 4.60 

CONTINUITY SUMMRRY (AC-FT) - INFLOW=O.l509E+04 EXCESS=0.0000E+00 OUTFLOW=O.l507E+O4 BASIN STORAGE=0,5237E-02 PERCENT ERROR= 0.1 

5AROUT MANE 60.00 2190.54 4140.00 5.53 60.00 2190.54 4140.00 5.53 

CONTINUITY SUMMRRY (AC-FT) - INFLOW=O.l132E+05 EXCESS=O.O000E+OO OUTFLOW=0.1133E+05 BASIN STORAGE=0.6137E+OO PERCENT ERROR= -0.1 - 
SA1RT MANE 60.00 2216.61 4320.00 5.31 60.00 2216.61 4320.00 5.31 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l248E+05 EXCESS=O.OOOOE+OO OUTFLOW=O.l247Et05 BASIN STOP.AGE=0.2463E+01 PERCENT ERROR= 0.0 

4AROUT MANE 39.00 2399.22 3354.00 4.92 60.00 2398.84 3360.00 4.92 

CONTINUITY SLIMMARY (AC-FT1 - INFLOW=O.b063E+04 EXCESS=O.O000E+OO OUTFLOW=O.8066E+04 BASIN STORAGE=0.1845E+OO PERCENT ERROR= 0.0 

4AlROU MANE 33.00 2431.12 3465.00 5.04 60.00 2429.39 3480.00 5.05 

CONTINUITY SUMMARY (AC-FTI - INFLOW=0.1024E+05 EXCESS=0,0000E+OO OUTFLOW=O.l024E+O5 BASIN STORAGE=0.2400E+OO PERCENT ERROR= -0.1 

4AABRT MANE 15.00 2946.33 1650.00 5.04 60.00 2872.84 1680.00 5.04 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l168E+05 EXCESS=O.O000E+00 OUTFLOW=O.l169E+05 BASIN STORAGE=0.1024E+01 PERCENT ERROR- -0.1 

1BR MANE 60.00 1227.69 4200.00 6.90 60.00 1227.69 4200.00 6.90 

CONTINUITY SUMMARY (AC-FT] - INFLOW=0.7357E+04 EXCESS=0.(1000Et00 OUTFLOW=0.7358Et04 BASIN STORAGE=O.l004E-01 PERCENT ERROR- 0.0 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l768E+05 EXCESS=O.G000E+00 OUTFLOW=O.l?68E+05 BASIN STORAGE=0.2017E-01 PERCENT ERROR= 0.0 

CONTINUITY SUMMARY (AC-FTI - INFLOW=0.2592E+05 EXCESS=O.O00OE+00 OUTFLOW=0.2592E+05 BASIN STORAGE=O.6771E+00 PERCENT ERROR= 0.0 



4BR MANE 50.47 4853.75 4138.44 6.27 60.00 4853.69 4140.00 6.27 

CONTINUITY SUMMARY IAC-ETI - INFLOW=0.3031E+05 EXCESS=0.0000E+OO OUTFLOW=0.3025E+05 BASIN STORAGE=0,9655E+OO PERCENT ERROR- 0.2 

BBR MANE 50.80 5841.50 4267.18 6.42 60.00 5840.95 4260.00 6.42 

CONTINUITY SUMMARY IAC-FTI - INELOW=0.3836E+05 EXCESS=O.OOOOE+OO OUTFLOW=0.3836E+05 BASIN STORAGE=0,2689EtOl PERCENT ERROR- 0.0 

9R MANE 60.00 12900.26 6420.00 5.55 60.00 12900.26 6420.00 5.55 

CONTINUITY S-Y (AC-E'TI - INELOW=O.l274E+06 EXCESS-O.OOOOE+OO OUTFLOW=O.l272E+O6 BASIN STORAGE=0.4368E+02 PERCENT ERROR= 0.1 



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 5ACANA 
(PEAKS SHOWN ARE FOR INTERNAL TlME STEP USED DURING BREACH FORMATION) 

PLAN 1 . . . . . . . . . . . . . . .  INITIAL VALUE SPILLWAY CRFST TOP OF DAM 
ELEVATION 135.00 140.67 140.82 
STORAGE 0. 1200. 1348. 
OUTFLOW 0. 0. 325. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 141.13 0.31 1656. 2190. 97.00 67.00 0.00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 5AlCAN 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 . . . . . . . . . . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 115.00 116.80 117.20 
STORAGE 0. 974. 1190. 
OUTFLOW 0. 0. 1346. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 117.30 0.10 1243. 2217. 47.00 68.00 0.00 
SUlWAFf OF DAM OVERTOPPINGIBREACH ANALYSIS FOR STATION 4ACANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 . . . . . . . . . . . . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 160.00 171.74 171.83 
STORAGE 0. 2155. 2217. 
OUTFLOW 0. 0. 38. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVERDAM AC-FT CFS HOURS HOURS HOURS 

1.00 172.70 0.87 2821. 2399. 129.00 55.00 0.00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4AlCAN 

(PEAKS SHOWN ARE FOR INTEXNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 . . . . . . . . . . . . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 140.00 
STORAGE 0. 
OUTFLOW 0. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S. ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 141.34 0.23 665. 2431. 78.00 56.00 0.00 
S-Y OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4BCANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 . . . . . . . . . . . . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 110.00 113.48 113.65 
STORAGE 0. 330. 346. 
OUTFLOW 0. 0. 98. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

** '  NORMAL END OF HEC-1 "' 



HEC-1 MODEL 
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RAYMONDVILLE 
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........................................... 

* FLOOD HYDROGRAPH PACKAGE IHEC-1) * 
MAY 1991 

VERSION 4.0.1E 
* Lahey F77L-EM/32 version 5.01 * 

Dod~on & Associates, Inc. 
* RUN DATE 05/19/01 TIME 13:22:04 ' 
I * * ~ * l t * * * * * * * + * i * t * * * t * i t * * * * * * ~ * * * * * i ~  

X x xxxxxxx XXXXX X 
X X X  X X XX 

XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X xxxxxxx xxxxx XXX 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBRWK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

t * * * * * * * * * * t t * t * * * * ~ * . * * , ~ ~ * * * * * * * *  - 
* U.S. ARMY CORPS OF ENGINEERS 
* HYDROLOGIC ENGINEERING CENTER * 

609 SECOND STREET 
DAVIS. CALIFORNIA 95616 

(916) 551-1748 

....................................... 

- 

-- 



LINE 

HEC-1 INPUT E 

* Hidalgo County Flood Irisurance Study 
+ Job No. 11-00389-002 
* File Name: Ray25RE.DAT Revised Existing Conditions 
* 25-year Rain-fall 
( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Model sequence is as follows: 
* * * , * * * * * * * * * * * * * * * * * * * * , * ~ + * * * * * + ~ * + ~ * * * ~ ~ ~ + * ~  
* revised rainfall from USGS report 98-4044 
'. REVISED CN TYPE I ANTECEDANT 
* REVISED LAG BASED ON REVISED CN I 
* IA LOSSES CALCULATED BASED ON 3" HEAVY CROP, 1" RURAL, 0" URBAN 
ADDITION MAJOR DEPRESSION STORAGE ADDED WHERE APPLICABLE 

* SEE SPREADSHEET LANDUSE-SOIL-CN-IA.XLS FOR IA CALCS. 
ROUTED 5G4 BASINS THROUGH STORAGE 
MODIFIED PULS ROUTING REACHES 5R-9R 

* CORRECTED DA FOR SM-18 FROM 37.73 TO 27.11 
*DIAGRAM 
ID 25-year Rain-fall adjusted for area; Lag Time calculated using SCS Method 
IT 60 1JANO1 0 300 
I0 5 
1 ........................................................... 

* Start calculating hydrograph for the sub water sheds 
that drain to the Raymondville drain. 

* * * * * * t f * t * t * * * f l * l * * ~ * * * * * * * ~ * * * * + * * * * * * * * * * * + * * * ~ * * * * * * ~ * *  

KK 29aR SUB-WATER SHED 
KM Compute hydrograph for 29aR 
BA 4.84 

KK 29R SUB-WATER SHED 
KM Compute hydrograph for 29R 
BA 18.03 
LS 4.517 60 
UD 31.2 
* ,*t*****+******t*,***i 

KK Cam21 
KM Combine two hydrographs at Node 21 
HC 2 * **+,,****,*****'****** 

KK 28aR SUB-WATER SHED 
KM Compute hydrograph for 28aR 
BA 2.35 
LS 5.536 60 
UD 12.0 
1 ...................... 

'AGE 1 



LINE 

HEC-1 INPUT PAGE 2 

KK Corn22 
KM Combine two hydrographs at Node 22 
HC 2 
f * * , * * / * t * * * f * * f * l t f / f t  

KK Rt23 
kM Route hydrograph to Node 23 

1 1 

KK 24R SUB-WATER SHED 
M Compute hydrograph for 24R 
BA 22.22 
LS 4.088 60 
UD 34.4 . ***..**.***,+*.~**..** 

KK Com23A 
hM Combine t w o  hydragraphs at Node 23 
HC 2 

KK 28R SUB-WATER SHED 
KN Compute hydrograph for 28R 
BA 4.68 
LS 7.319 60 
UD 15.7 
t t.**l***l**f****.**~~, 

+ Rt24 
* Route hydrograph to Node 24 
* 25000 0.0004 0.1 TRAP 4 0 2 

****+**l+****+t******t 

KK 25R SUB-WATER SHED 
KM Compute hydrograph for 25R 
BA 8.99 

KK 27R SUB-WATER SHQD 
KN Compute hydrograph for 27R 
BA 23.93 



HEC-I INPUT PAGE 3 

8.......9......10 

KK Corn24 
KM Combine three hydrographs 
HC 3 
* * *+ i * t * * * * * * * , * * *+* * i *  

KK Rt25 
i(M Route hvdroarauh to Node 25 
RD 37000 0.0064- 0.1 TRAP 40 
* * * * * * * * * *+** * * * * * * * * * *  

KK 22R SUB-WATER SHED 
i(M Compute hydrograph for 22R 
BA 18.04 

KK Corn25 
KM Combine two hydrographs at Node 25 
HC 2 
* +* t * * t+ i * t * * f f+ * * * * * * *  

KK 19R SUB-WATER SHED 
ComDute hvdroora~h for 19R 

KK Com23B 
KM Combine three hydrographs at Node 23 
HC 3 

***l**t**********i**** 

KK Rt26A 
KM Route hydroqraph to La Sal V i e j o  diversion 

1 1 

KM Diversion to La Sal Viejo 
DT DIV3 
DI 0 70 293 1110 2080 3 4 4 1  



LINE 

HEC-1 INPUT PAGE 4 

KK Rt26B 
KM Route hydroqraph to Node 26 

1 1 
RS 1 STOR -1 
SV 0 196.89 297.78 546.45 982.63 1367.28 
SQ 0 1000 2000 3000 4000 5000 
* * . l+ * * l * l .+ * f f . * * t * * t -  

KK 20R SUB-WATER SHED 
Ysl Compute hydrograph for 20R 
BA 18.78 
LS 2.990 62.13 
UD 20.6 

KK Corn26 
KM Combine two hydrographs 
H? 7 
+ * f * l ~ ~ * * l * t * . t * * * * . * + *  

* DIV4 
Diversion to southern tributary of main Raymondville channel 
nTvd 

KK Rt27A 
KM Route hydroyraph to Node 27 

1 1 
RS 1 STOR - 1 

KK 13R SUB-WATER SHED 
Compute hydrograph for 13R 

BA 11.50 

KK Com27A 
KM Combine two hydrographs at Node 27 
KC 2 
1 I***t*i**.*C..*****~,* 

DIV4 
Diversion from main Raymondville channel 

* D I V I  



LINE 

HEC-1 INPUT 

KK 14R SUB-WATER SHED 
Kt4 Compute hydrograph for 14R 
BA 9.24 
LS 3.521 64.26 
UD 22.6 
* t i l * * * * t + * * * * * / i * / f * t (  

* Com 
* Combine two hydrographs 

7 

KK Rt27B 
KM Route hydrograph to Node 27 

1 1 

KK Com27B 
KM Combine two hydragraphs at Node 27 
HC 2 
* . . . . . . . . . . . . . . . . . . . . . .  

KK Rt28 
KM Route hydrograph to Node 28 

1 1 
RS 1 STOR -1 

KK 11R SUB-WATER SHED 
KM Compute hydrograph for 11R 
BA 10.09 
LS 3.768 61.13 
UD 11.0 
+ *.t*t***t**+****t+**** 

KK Com28A 
Kt4 Combine two hydrographs at Node 28 
H,- ? 

KK 8R SUB-WATER SHED 
KM Compute hydrograph for 8R 
BA 11.62 
LS 5.611 60.76 
UD 11.8 
* . . . . . . . . . . . . . . . . . . . . . .  

PAGE 5 

.9......10 



LINE 

HEC-1 INPUT 

KK Corn288 
KM Combine two hydrographs at Node 28 
HC 2 , **tttt i .***t**.l***tt* 

KK Rt29 
KM Raute hydrograph to Node 29 

1 1 

KK 10R SUB-WATER SHED 
KM Compute hydrograph for 10R 
BA 21.47 
LS 2.724 60 
UD 19.2 

*.f+*f*ll*****f+****.+ 

KK Corn29 
KM Combine two hydrographs at Node 29 
HC 2 . **t*t**+****t...***.** 
KK Rt30 
KM Route hydrograph to Node 30 

1 1 

KK 6R SUB-WATER SHED ~ ~ 

m Compute hydroqraph for 6R 
BA 16.37 
LS 3.175 60 

KK Com30A 
KM Combine two hydrographs at Node 30 
HC 2 
I * * f f f l * * * * t * * t f * * * * * * *  

KK 4R SUB-WATER SHED 
KM Compute hydroqraph for 4R 
BA 4.73 
LS 2.992 60 
UD 15.9 

...................... 

PAGE 6 

.8.......9......10 



LINE 

HEC-1 INPUT 

ID ....... 1.......2.......3.......4.......5.......6....... 

KK Com30B 
KM Combine two hydrographs at Node 30 
HC 2 

KK Rt31 
KM Route hydrograph to Node 31 

1 1 

KK 2R SUB-WATER SHED 
KM Compute hydrograph for 2 R  
BA 5.58 

KK Com31A 
KM Combine t w o  hydroqraphs at Node 31 

KK 3R SUB-WATER SHED 
KM Compute hydrograph for 3R 
BA 4 . 4 7  
LS 2.472 60 

KK Com31B 
KM Combine two hydrographs at Node 31 
HC 2 

KK Rt32 
hn Route hydrograph to Node 32 

1 1 

KK 18 SUB-WATER SHED 
KM Compute hydrograph for 1R 
BA 16.89 
LS 1.395 60 

PAGE 7 

7.......8.......9......10 



1 

LINE 

HEC-1 INPUT PAGE 8 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK Corn32 
Combine two hvdroqraphs at Node 32 

KK DIV3 
KN Diversion from Raymondville main channel to La Sal Viejo 
DR DIV3 

KK 17R SUB-WATER SHED 
KM Compute hydrograph for 17R 
BA 6.47  
LS 2.955 60 
UD 19.1 

****.r.rt.*r*.*r.****. 

KK Corn33A 
KM Combine two hydrographs at La Sal Viejo 
HC 2 

* *+t** * * . * t . t * * . t f .~* .  

KK 23R SUB-WATER SHED 
KM Compute hydrograph for 23R 
BA 94.54 
LS 2.901 60 

KK Corn338 
KM Combine two hydrographs at La Sal Viejo 
HC 2 

KK LSV 
KM Route hydroqraph through La Sal Viejo 

1 1 



INPUT 
LINE 

NO. 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING ( - - - > I  DIVERSION OR PUMP FLOW 

( . 1 CONNECTOR ( < - - - I  RETURN OF DIVERTED OR PUMPED FLOW 

29aR 





2 3 0  Com33B .......... 
v 
v 

2 3 3  LSV 

( * * * I  RUNOFF ALSO COMPUTED AT THIS LOCATION 



RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

OPERATION STATION 

HYDROGRAPH AT 
29aR 

HYDROGRAPH AT 
2 9R 

2 COMBINED AT 
Corn21 

HYDROGRAPH AT 
28aR 

2 COMBINED AT 
Corn22 

ROUTED TO 
Rt23 

HYDROGRAPH AT 
24R 

2 COMBINED AT 
Com23A 

HYDROGRAPH AT 
28R 

HYDROGRAPH AT 
25R 

HYDROGRAPH AT 
27R 

3 COMBINED AT 
Corn24 

ROUTED TO 
Rt25 

HYDROGRAPH AT 
22R 

2 COMBINED AT 
Corn25 

HYDROGRAPH AT 
19R 

3 COMBINED AT 
Corn230 

ROUTED TO 
Rt26A 

DIVERSION TO 
DIV3 

HYDROGRAPH AT 
DIV3 

ROUTED TO 
Rt26B 

HYDROGRAPH AT 
20R 

2 COMBINED AT 
Corn26 

ROUTED TO 
Rt27A 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUN TIME OF 
FLOW PEAK AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 



HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 



HYDROGRAPH AT 
+ 11R 195. 34.00 

2 COMBINED AT 
+ Com33A 586. 45.00 

HYDROGRAPH AT 
+ 23R 706. 84.00 

2 COMBINED AT 
+ Com33B 962. 59.00 

ROUTED TO 
+ LSV 405. 125.00 



SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW1 

INTERPOLATED TO 
COMPUTATION INTERVAL 

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME 
PEAK PEAK 

Rt25 MANE 60.00 314.22 3180.00 0.59 60.00 314.22 3180.00 0.59 

CONTINUITY SUMMARY (6:-FT) - INFLOW=O.l199E+04 EXCESS=O.O@OOE+OO OUTFLOW=O.l193E+04 BASIN STORAGE=0.4836E+OO PERCENT ERROR= 0.4 

**' NORMAL END OF H!.C-1 *'* 



HEC-1 MODEL 

REVISED EXISTING CONDITIONS 
RAYMONDVILLE 

100-YEAR MODEL 



l *****" .*"*** ' r*****++r****+rr**r* i**  

* FLOOD HYDROGRAPH PACKAGE IHEC-11 * 
MkY 1991 

VERSION 4.0.1E 
* Lahev F77L-EM/32 version 5.01 * 

Dodson & Associates, Inc. 
* RUNDATE 05/19/01 TIME 14:02:05 * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 
U.S. ARMY CORPS OF ENGINEERS 

* HYDROLOGIC ENGINEERING CENTER * 
6 0 9  SECOND STREET 

DAVIS, CALIFORNIA 95616 
I 9 1 6 1  551-1748 

* * * * * * t * * * * t * l * * * * * * * * * * ~ * * * ~ * * * t f  

X X XXXXXXX XXXXX X 

XXXXXXX XXXX X XXXXX X 

X X xxxxxxx xxxxx xxx 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. PHIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 



LINE 

HEC-1 INPUT PAGE 1 

ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 
* Hidalgo County Flood Insurance Study 
* Job No. 11-00389-002 
* File Name: Ray100RE.DAT Revised Existing Conditions 100-yr 
* 100-year Rain-fall 
* * * 1 * * * + * * * * * * * * * * * 1 * I * l * * i t * i * * * t * i * * * t * * * * * * *  

* Model sequence is as fallows: 
* * * * * * t * f * * * * * * i * * * * * * * * * * * f l * * * , + * * * * *~ * * * * * *+ *  

* revised rainfall from USGS report 98-4044 
* REVISED CN TYPE I ANTECEDANT 
REVISED LAG EASED ON REVISED CN I 
IA LOSSES CALCULATED BASED ON 3" HEAVY CROP, 1" R u m ,  0" URBAN 
ADDITION MAJOR DEPRESSION STORAGE ADDED WHERE APPLICABLE 

* SEE SPREADSHEET LANDUSE-SOIL-CN-IA.XLS FOR IA CALCS. 
* ROUTED 594 BASINS THROUGH STORAGE 
* MODIFIED PULS ROUTING REACtiES 5R-9R 
CORRECTED DA FOR SM-18 FROM 37.73 TO 27.11 

*DIAGRAM 
ID 100-year Rain-fall adjusted for area; Lag Time calculated using SCS Method 
IT 60 lJANOl 0 300 
I0 5 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Start calculating hydrograph for the sub water sheds 
that drain to the Ramondville drain. 

* ........................................................... 

KK 29aR SUB-WATER SHED 
KM Compute hydrograph for 29aR 
FL% 4.84 
PH 1 4.68 5.65 6.29 7.51 8.61 9.19 

KK 29R SUB-WATER SHED 
KM Compute hydrograph for 29R 
BA 18.03 

KK Corn21 
IQI Combine two hydrographs at Node 21 
RC 2 
I * * * t * * i * * * + * * * * * * * * * * *  

KK 28aR SUB-WATER SHED 
KM Compute hydrograph for 28aR 
BA 2.35 
LS 5.536 60 



LINE 

HEC-1 INPUT PAGE 2 

KK Corn22 
KM Combine two hydrographs at Node 22 
HC 2 

KK Rt23 
KM Route hvdrooraah to Node 23 

KK 24R SUB-WATER SHED 
KM Compute hydroqraph for 24R 
6.4 22.22 

KK Com23A 
KM Combine two hydrographs at Node 23 

KK 28R SUB-WATER SHED 
KM Compute hydrograph for 28R 
BA 4.68 
LS 1.319 60 
UD 15.7 
+ ***.****~*+,~+.**.+*,~ 

KK Rt24 
KM Route hydroqraph to Node 24 
RD 25000 6.0004 0.1 TRAP 4 0  2 
* .*+*+.****.*,**+****** 

KK 25R SUB-WATER SHED 
KM Compute hydroqraph for 25R 
BA 8 . 9 9  
LS 4.347 60 

KK 27R SUB-WATER SHED 
KM Compute hydrograph for 27R 
BA 23.93 
LS 3.830 60 



RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

OPERATION 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

STATION 
PEAK 
FLOW 

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
PEAK 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE 



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 



HYDROGRAPH AT 
+ DIV3 1025. 48.00 1021. 978. 689. 0.00 

HYDROGRAPH AT 
+ 17R 458. 33.00 451. 369. 110. 6.41 

2 COMBINED AT 
+ Com33A 1341. 39.00 1332. 1246. 849. 6.47 

HYDROGRAPH AT 
+ 2 3R l709. 83.00 1707. 1681. 1454. 94.54 

2 COMBINED AT 
t Com33B 2368. 67.00 2356. 2302. 2039. 101.01 

ROUTED TO 
+ LSV 873. 129.00 873. 870. 851. 101.01 



SUMMARY OF KINEMATIC WAVE - MUSKINGW-CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW1 

INTERPOLATED TO 
COMPUTATION INTERVAL 

ISTAQ ELEMENT OT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME 
PEAK PEAK 

(MINI (CFSI (MIN) (IN) IMIN) ICES) [MINI (IN1 

RtZ4 MANE 60.00 46.61 2640.00 0.38 60.00 46.61 2640.00 0.38 

CONTINUITY S m Y  IAC-FTI - INFLOW=O,9694E+02 EXCESS=O.OOOOE+OO OUTFLOW=0,9480E+02 BASIN STOF.AGE=0.3377E+00 PERCENT ERROR= 1.9 

Rt25 MANE 60.00 1050.06 2940.00 1.93 60.00 1050.06 2940.00 1.93 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0,3869E+04 EXCESS=O.OOOOE+OO OUTFLOW=0.3861E+04 BASIN STORAGE=0.5026E+00 PERCENT ERROR- 0.2 

* * -  NORMU END OF HEC-1 *'* 



HEC-1 MODEL 

REVISED EXISTING CONDITIONS 
RAYMONDVILLE 

500-YEAR MODEL 



* FLOOD HYDROGRAPH PACKAGE (HEC-11 * 
MAY 1991 

VERSION 4.0.1E 
* Lahey F77L-EM/32 version 5.01 * 

Dodson & Associates, Inc. 
' RUN DATE 05/19/01 TIME 10:40:23 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

t t * * * + * f * * * * * * * t * , * + * * * * + * . * * ~ * * ~ * , * * * + -  

U.S. ARMY CORPS OF ENGINEERS , 
* HYDROLOGIC ENGINEERING CENTER * 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

I9161 551-1748 

* * * * * * * * * * * * * * * * t + * * * * * * * * * + * * t *  

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBRW OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCUIWION, DSS~WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 



HEC-1 INPUT PAGE 1 

LINE 

* Hidalgo County Flood Insurance Study 
+ Job No. 11-00389-002 
* File Name: Ray5OORE.DAT Revised Existing Conditions 
* 500-year Rain-fall 
* .............................................. 

* Model sequence is as follows: 
* * * * * * * * * * * * * * * * * * * * * * * *~ * *+ * * * * * *+ *~ *+ * * * * * *+ *  
revised rainfall from USGS report 98-4044 

* REVISED CN TYPE I ANTECEDANT 
REVISED LAG BASED ON REVISED CN I 

* IA LOSSES CALCULATED BASED ON 3" HEAVY CROP, 1" RURAL, 0" URBAN 
+ ADDITION MAJOR DEPRESSION STORAGE ADDED WHERE APPLICABLE 
* SEE SPREADSHEET LANDUSE-SOIL-CN-IA.XLS FOR IA CALCS. 
ROUTED 564 BASINS THROUGH STORAGE 

* MODIFIED PULS ROUTING REACHES 5R-9R 
CORRECTED DA FOR SM-18 FROM 37.73 TO 27.11 

* REDUCED FLOWS IN DIVERSION TO LA SAL VIEJA 
*DIAGRAM 
ID 500-year Rain-fall adjusted for area; Lag Time calculated using SCS Method 

I0 5 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Start calculating hydrograph for the sub water sheds 
* that drain to the Raymondville drain. 
* ........................................................... 

KK 29aR SUB-WATER SHED 
KM Compute hydrograph for 29aR 
BA 4.84 
PH 0.2 6.21 7.66 8.83 10.75 12.35 13.23 

KK 29R SUB-WATER SHED 
KM Compute hydragraph far 29R 
BA 18.03 

KK Corn21 
KM Combine two hydroqraphs at Node 21 

KK 28aR SUB-WATER SHED 
KM Compute hydrograph for 28aR 
BA 2.35 



RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS. AREA IN SQUARE MILES 

OPERATION STATION 

HYDROGRAPH AT 
29aR 

HYDROGRAPH AT 
2 9R 

2 COMBINED AT 
Corn2 1 

HYDROGRAPH AT 
28aR 

2 COMBINED AT 
Corn22 

ROUTED TO 
Rt23 

HYDROGRAPH AT 
24R 

2 COMBINED AT 
Corn23A 

HYDROGRAPH AT 
28R 

ROUTED TO 
Rt24 

HYDROGPAPH AT 
25R 

HYDROGRAPH AT 
27R 

3 COMBINED AT 
Corn24 

ROUTED TO 
Rt25 

2 COMBINED AT 
Corn25 

HYDROGRAPH AT 
19R 

3 COMBINED AT 
Corn23B 

ROUTED TO 
Rt26A 

DIVERSION TO 
DIV3 

HYDROGRAPH AT 
DIV3 

ROUTED TO 
Rt26B 

HYDROGRAPH AT 
20R 

2 COMBINED AT 
Corn26 

PEAK 
FLOW 

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE 



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 



HYDROGRAPH AT 
DIV3 613. 46.00 

HYDROGRAPH AT 
+ 17R 954. 33.00 

2 COMBINED AT 
Com33A 1390. 37.00 

HYDROGRAPH AT 
+ 23R 3628. 82.00 

2 COMBINED AT 
+ Com33B 3864. 76.00 

ROUTED TO 
+ LSV 1540. 136.00 



SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW1 

INTERPOLATED TO 
COMPUTATION INTERVAL 

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PW( TIME TO VOLUME 
PEAK PEAK 

(MINI 1 CFS I (MINI (IN) (MIN) (CFS) (MINI (IN) 

Rt24 MANE 57.00 339.66 2166.00 2.69 60.00 339.55 2160.00 2.69 

CONTINUITY SUMMARY [AC-FT) - INFLOW=0.6188E+03 EXCESS=O.O000E+OO OUTFLOW=0.6721E+P3 BASIN STORAGE-0.269BE+OO PERCENT ERROR= 0.9 

Rt25 MANE 60.00 2102.75 2100.00 4.83 60.00 2102.75 2700.00 4.83 

CONTINUITY SUMMARY (AC-FT) - INELOW=0.9688E+04 EXCESS=O.OOOOE+OO OUTFLOW=0.9681F.t04 BASIN STORAGE=0.5466E+00 PERCENT ERROR= 0.1 

**' NOI(MAL END OF HEC-1 **' 



HEC-1 MODEL 

PROPOSED CONDITIONS 
10% DIVERSION 

25-YEAR MODEL 



~ * * * * + * r r * * * * r t * * , * * + ~ * * * * * * * * ~ ~ . , * , * * + + * ~  

* FLOOD HYDROGRAPH PACKRGE (HEC-1) * 
MAY 1991 

VERSION 4.0.1E 
* Lahey F77L-EM/32 version 5.01 * 

Dodson h Associates, Inc. 
* RUN DATE 05/23/01 TIME 14:49:43 + 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

X X XXXXXXX xxxxx X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

U.S. ARMY CORPS OF ENGINEERS 
' HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

I9161 551-1748 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HECIGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE C W G E D  FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION OF -MSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP Bl.,THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 



LINE 

HEC-1 INPUT PAGE 1 

* i***+*****l*********tt 

Hidalgo County Flood Insurance Study 
* Job No. 11-00389-002 

File Name: DetenO2S.DAT Proposed with Detention Conditions 
* 25-year Rain-fall Future Development 
* ********t********t+*******t*tt****ti*l*,**** 

* HEC-1 model for the North-West main drain area 
Model sequence is as follows: 

* *********~**** .+*** ,****** .********+********~,  
revised rainfall from USGS reDort 98-4044 

* REVISED CN TYPE I ANTECEDANT 
* REVISED LAG BASED ON REVISED CN I 
* IA LOSSES CALCULATED BASED ON 3" HEAVY CROP, 1" RURAL, 0" URBAN 
* ADDITION MAJOR DEPRESSION STOPAGE ADDED WHERE APPLICABLE 
SEE SPREADSHEET LANDUSE-SOIL-CN-IA.XLS FOR IA CALCS. 

* ROUTED 5&4 BASINS THROUGH STORAGE 
+ MODIFIED PULS ROUTING REACHES SR-9R 
* CORRECTED DA FOR SM-18 FROM 37.73 TO 27.11 
'DIAGRAM 
ID West Main drain area 
ID 25-year Rain-fall adjusted for area; Lag Tlme calculated using SCS Method 
IT 60 lJANOl 0 300 
I0 5 
* f * * * * * f * t * * + * * t + * * * * ~ * , , * * * ~ + * * * t l * * * * ~ * ~ * ~ * * ~ * * ~ + * * * ~ * * * * * *  

Start calculating hydrograph for the sub water sheds 
* that drain to the West Main drain. 
* ............................................................ 

KK SC-?A SUBWATER SHED 
kll Compute hydrograph for sub-water shed SC-7A 
BA 18.4 

KK 1R 
kll Route hydrograph from head water to node 1 using Muskingum-Cunge Method 

KK SC-7B SUBWATER SHED 
kll Compute hydrograph for sub-water shed SC-7B 
BA 9.82 



HEC-1 INPUT 

ID. ...... 1.......2.......3.......4.......5.......6.......7.. LINE 

KK 1C 
KM Combine hydrograph from SC-7A and SC-7B, at node I 
HC 2 

***..+***~.*********** 

KK 2R 
KM Route hydroqraph from node 1 to node 2 

KK SC-7C SUBWATER SHED 
KM Compute hydrograph for sub-water shed SC-7C 
BA 23 
LS 5.028 60 

KM Compute hydrograph for sub-water shed SC-6A 
BA 41.66 
LS 4.484 60 

KK 2C 
KM Combine hydrograph at node 2 
HC 3 
f *.++*+*f****.***t.*..* 

KK 3R 
KM Route hydrograph from node 2 to node 3 
RD 
RC 0.08 0.03 0.08 20800 0.0005 106 
RX 1000 1874.9 1960.8 1966.1 1992.5 2010.8 2037.1 
RY 97 98 100 98 88 8 8 100 

+*** t f *+**+** f * * * f *+ I t  

KM Compute hydrograph for sub-water shed SC-6B 
BA 6.58 
LS 1.765 60 

KM Compute hydrograph for sub-water shed SC-7D 
BA 6.15 
LS 4.829 60 



LINE 

HEC-1 INPUT PAGE 3 

ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK 3R 
KT4 Route hydrograph from of SC-70 to node 3 
RD 
RC 0.08 0.03 0.08 BOO0 0.0001 106 
RX 1000 1967.5 1977.9 1985.8 2007 2017.3 2081 3000 
RY 97.2 98 90 84 84 90 98 97 
* *********t******t**t(* 

KK 3C 
KT4 Combine three hydrograph at node 3 
HC 3 
1 ***t************l**t*i 

KM Raute hydrograph from node 3 to node 4 
RS 1 STOR -1 

KK SC5A subwater-shed 
KM Compute hydrograph for sobwater shed SC-5A 
BA 38.43 

KK 5ACANA 
KM CANAL CROSSING 
RS 1 ELEV 135 0 

KK 5AROUT 
KT4 Route hydrograph TO DOWNSTREAM CANAL 
R n  



LINE 

HEC-1 INPUT PAGE 4 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK S15A1 subwater-shed 
KM Compute hydrograph for subwater shed SC-5A1 
BA 5.64 
LS 1.889 60 

KK 5-1 
KM Combine two hydrographs 
HC 2 

KK 5AlCAN 
KM CANAL CROSSING 
RS 1 ELEV 115 0 
SS 116.8 1900 2.8 1.5 
ST 117.2 4050 2.8 1.5 

KK 5AlRT 
KM Route hydrograph TO DOWNSTREAM CANAL 
RD 
RC .06 .06 .06 14900 ,0017 110 
RX 0 2580 4000 5000 6000 9675 10400 10450 
RY 100 100 95 94 95 100 105 105 

...................... 

KK SC5B subwater-shed 
KM Compute hydrograph for subwater shed SC-5B 
BR 9.02 

KK 4C1 
KM Combine two hydrographs 
HC 2 

KK SC-4A subwater-shed 
KM Compute hydrograph for subwater shed SC-4A 
BA 30.73 

KK 4 A W A  
KM CANAL CROSSING 
RS 1 ELEV 160 0 



LINE 

HEC-1 INPUT 

KK 4AROOT 
KM Route hydrograph TO DOWNSTREAM CANAL 
RD 
RC .06 .06 .06 11300 .003 165 
RX 0 2500 3000 3500 4000 5000 
RY 155 155 150 150 155 155 
+ ...................... 

KK SC-4A1 subwatec-shed 
KM Compute hydrograph for subwater shed SC-4A1 
BA 7.34 

KK SCllAAl 
KM Combine two hydrographs 
KC 2 
* *I****t*t*l*,*i******, 

KK 4AlChN 
KM CANAL CROSSING 
RS 1 ELEV 140 0 
SS 141 4300 2.8  1.5 
ST141.11 500 2.8 1.5 

KK 4AlROU 
KM Route hydrograph TO DOWNSTREAM CANAL 
an 

KK SC-48 subwater-shed 
KM Compute hydrograph for subwater shed SC-4B 
BA 5.44 

COMBINE WATERSHEDS SC-4A,4A1,4B 

PAGE 5 

.3......10 



LINE 

HEC-1 INPUT PAGE 6 

KK SC4AAB 
M Comblne two hydrographs 
HC 2 
t * f * *+* .+ f * f+ , * * i * * * / f t  

KK 4BCANA 
M CANAL CROSSING 
RS 1 ELEV 110 0 
SS 113.48 500 2.8 1.5 

KK 4AABRT 
KM Route hydrograph TO DOWNSTREAM CANAL 
RD 

KK SC-461 subwater-shed 
M Compute hydrograph for subwater shed SC-481 
BA 6.07 
LS 2.451 60 
UD 12.2 
t f * ***+** f****+* . . * *+*t  

KK SC-4 
M Combine two hydrographs 
HC 2 

KK 4C2 
M Combine three hydrographs at node 4 
HC 3 

KK 5R 
KM Route hydrograph from node 4 to node 5 
RS 1 STOR -1 
SV 0 204 838 1406 3840 6496 
SQ 0 1110 2220 2775 4440 6940 



HEC-1 INPUT 

LINE 

KK SC-3 SUB-WATER SHED 
KM Compute hydrograph for subwater shed SC-3 
BA 56.44 

KK 5C 
KM Combine two hydrographs at node 5 
HC 2 

KK DIVl 
KM ' Diversion to Raymondville Drain 
DT DIVl 
DI 0 1 5  224 511  1120  2355 4175 7265 
DQ 0 1 2 3 75 250 650 1450 
* *** ,**f******l***+**t*  

M Route hydrograph from node 5 to node 6 
RS 2 STOR - 1 
SV 0 428 2369 3646 8785 12983 

M Compute hydrograph from sub-water shed SC-3B 
BA 6 . 7 1  

KK 6C 
M Combine two hydrographs at node 6 
HC 2 
t . . . . . . . . . . . . . . . . . . . . . .  

KM Route hydrograpt. from node 6 to node 7 
RS 1 STOR - 1 
SV 0 8 6  166 392 1932 3564 

PAGE 7 

. 10  



HEC-1 INPUT 

LINE 

XK SC-2 
KM Compute hydrograph for SC-2 
BA 11.48 

KK 7C 
KM Combine hvdroqraph at node 7 

KN Route hydrograph from node 7 to node 8 
RS 2 STOR - 1 
SV 0 314 1129 1807 4601 9248 

lU4 Compute hydrograph for SC-1 
BA 7.07 

KK 8C1 
KM Combine hydrograph at node 8 
HC 2 

...** ...................................................... 

* Start calculating hydrograph for the sub water sheds 
* that drain to the South Main drain. 
+ . * * + . ~ . . * l . . * + . + . + * * * ~ * * * * t l t ~ * * * * . . * . ~ . * * . * * * * .  

KK SC-8 
Kt4 Compute hydrograph for subwater shed SC-8 
BA 19.99 
LS 1.861 68.50 
UD 53.5 
t . . . . . . . . . . . . . . . . . . . . . .  

KK 1BR 
Kt4 Route hydrograph to node 18 
RD 
RC 0.08 0.03 0.08 27200 0.0003 115 
RX 1000 1695.7 1973 2003 2010.5 2029.5 2075.5 3000 
RY 103.1 110 100 90 90 100 108 107 
* ******+.*******.****** 

PAGE 8 

.9......10 



LINE 

HEC-1 INPUT PAGE 9 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK SM-18 
KM Compute hydrograph for sub-water shed SM-18 
BA 27.11 
LS 4.165 66.14 
UD 55.8 
t *t*+**l**t***t****t**t 

KK lBCl 
KM Combine two hydrographs at node 1B 
HC 2 
+ *****t*,*t*******t+~*~ 

KK SM-17 
KM Compute hydrograph for sub-water shed SM-17 
BA 7-07 

KK 1BC2 
KM Combine two hydrographs at node 18 
HC 7 

KK 2BR 
KM Route hydragraph from node 18 to 28 
RD 

KK SM-16 
W Compute hydrograph for SM-16 
BA 25.18 
LS 2.689 60 
UD 61.6 
* ...................... 

KK 2BC 
KM Combine hydrograph at node 28 
HC 2 
1 . . . . . . . . . . . . . . . . . . . . . .  

KK 3BR 
KM Route hydrograph from node 28 to node 38 
RD 



1 

LINE 

HEC-1 INPUT PAGE 10 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK SM-15 SUB-WATER SHED 
KM Compute hydrograph for SM-15 
BA 11.1 
LS 1.378 60 

KK 3BC 
KM Combine hydrograph at node 38 
HC 2 
I * * * f * f / ~ f C * f * . . * * * * * * *  

KK 4BR 
KM Route hydrograph from node 38 to 48 
RD 
RC 0.08 0.03 0.08 10400 0.0003 103 
RX 1000 1962.3 1989.1 2026.6 2053.1 2129 2176 3000 
RY 72.7 76 60 60 14 8 6 74 75.6 
+ *II*+*~***.*.*l****fft 

KK SM-14 SUB-WATER SHED 
I\N Compute hydrograph for SM-14 
BA 21.6 
LS 1.666 60 
UD 69.1 

I*********+t .** t* t l+ l i  

KK 4BC 
KM Combine hydrograph at node 48 
HC 7 

KK 8BR 
KM Route hydrograph from node 48 to node 9 
RD 

KM Compute hydrograph for SM-13 
BA 22.25 
LS 4.220 60 
UD 74.5 

KK 8C2 
Combine hydrograph at node 9 

HC 2 



LINE 

HEC-1 INPUT 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8...... 

KK 8C3 
KM Combine hydroqraphs from North-West and South draln 
AT 7 

KK 9R 
KM Route hydrograph to the PANCHITA STRUCTURE 
RD 

KK 295 SUB-WATER SHED 
KM Compute hydrograph for 25s 
BA 12.28 
LS 3.021 60 

KK Com9A 
KM Combine two hydrographs at Node 9 
RC 2 
t *******tl****t******i* 

KK 285 SUB-WATER SHED 
KM Compute hydrograph for 28s 
BA 25.91 

KK Com9B 
KM Combine two hvdroqraphs at Node 9 

KK RtlO 
KM Route hydrograph to Node 10 
RS 1 STOR -1 

KK DIVZ 
KM TO WATERSHED SOUTH OF NORTH MAIN 
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LINE 

HEC-1 INPUT 

KK 27s SUB-WATER SHED 
hM Compute hydrograph for 27s 
BA 12.15 

KK ComlOA 
M Combine two hydrographs at Node 10 
HC 2 
* tl.~.*..*~*+**tt*t*~** 

KK 26s SUB-WATER SHED 
KM Compute hydrograph for 265 
BA 10.55 
LS 2.974 62.54 
UD 13.6 
f f***.f***+lf****.**ltt 

KK 24s SUB-WATER SHED 
M Compute hydrograph for 24s 
BA 3.83 
LS 2.940 62.11 

KK ComlOB 
M Combine three hydrographs at Node 10 
Hr 7 

KK Rtll 
M Route hvdrosra~h to Node 11 

KK 22s SUB-WATER SHED . 
I(M Compute hydrograph for 22s 
BA 7.55 
LS 3.000 62.90 
UD 20.4 
* * * * f * * . , + * * * * * * + t * t * ~ ~  

KK COmllA 
Kt4 Combine two hydrographs at Node 11 
HC 2 
t . * . f * * * * ~ t * * * * f * , ~ * . * +  
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LINE 

KK 205 SUB-WATER SHED 
KM Compute hydrograph for 20s 
BA 10.57 
LS 2.847 60 
UD 24.0 
* I*+*l+****i~+**+*t**~* 

KK ComllB 
KM Combine two hydrographs at Node 11 
U P  7 

KK Rtl2 
KM Route hydrograph to Node 12 

KK 185 SUB-WATER SHED 
KM Compute hydrograph for 18s 
BA 4.69 

KK Corn12 
KM Combine two hydrographs at Node 12 
HC 2 
* I * * * t * t * * * t * * * * * * t * t *1  

KM Route hydrograph to Node 13 
RS 1 STOR -1 
SV 0 71.07 113.63 427.96 987.6 1443.8 1838.83 
SQ 0 1000 2000 4000 6000 8000 10000 
* ...................... 

KK 165 SUB-WATER SHED 
KM Compute hydrograph for 165 
BA 3.60 

KK Coml3A 
Kt4 Combine two hydroqraphs at Node 13 

PAGE 13 
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LINE 

HEC-1 INPUT 

ID ....... 1.......2.......3.......4.......5.......6.......7...... 

KK 15s SUB-WATER SHED 
KM Compute hydrograph for 15s 
BA 25.08 
LS 3.517 60 

KK Corn130 
KM Combine two hydrographs at Node 13 
HC 2 

KK Rt14 
KM Route hvdroarauh to Node 14 

KK 135 SUB-WATER SHED 
KM Compute hydrograph for 13s 
BA 19.76 

KK Coml4A 
KM Combine two hydrographs at Node 14 
HC 2 

KK 14s SUB-WATER SHED 
W Compute hydrograph for 14s 
BA 9.53 
LS 3.060 60 
UD 22.9 
t ****+*.**. t+**~. l* l*CI 

KK Coml4B 
KM Combine two hydrographs at Node 14 
HC 2 
f f*.l~+*tf*lr.*****+f/t 

KK Rt15 
W Route hydrograph to Node 15 
RS 1 STOR - 1 
SV 0 208.71 319.05 1791.94 3101.58 4264.72 5131.9 
SQ 0 1000 2000 4000 6000 BOO0 10000 
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HEC-1 INPUT 

LINE 

KK 11s SUB-WATER SHED 
KM Compute hydrograph for 11s 
BA 8.20 

KK Coml5 
KM Combine two hydrographs at Node 15 
HC 2 
* * * * * * * * t * * t * * * * + * * t + ~ ~  

KM Route hvdrooraoh to Node 16 

KK 75 SUB-WATER SHED 
KM Compute hydrograph for 75 
BA 29.41 
LS 3.141 60 

KK Corn16 
KM Combine two hydrographs at Node 16 
UP 7 

KK Rt17 
KM Route hydrograph to Node 17 

KK 65 SUB-WATER SHED 
KM Corn~ute hvdroara~h for S6 

KK Corn17 
KM Combine two hydrographs at Node 17 
HC 2 
* . . . . . . . . . . . . . . . . . . . . . .  



LINE 

HEC-1 INPUT 

ID ....... 1.......2.......3.......4.......5.......6.......7...... 

.... . 
KM Route hydrograph to Node 18 
RS 1 STOR - 1 
SV 0 388.62 558.69 807.92 1617.19 3723.86 4996.12 
SQ 0 1000 2000 4000 6000 8000 10000 
t ,****f*f***t .*+*+**t*(  

KK 4s SUB-WATER SHED 
KT4 Compute hydrograph for 4s 

KK Corn18A 
KM Combine two hydrographs at Node 18 
HC 2 
+ *. t**ff*.t.,.+.*...~** 

KK 3s SUB-WATER SHED 
KM Compute hydrograph for 3s 
BA 4.49 
LS 1.153 60 
UD 16.0 . *.*,**+***.*.*.++****. 

KK Coml8B 
KM Combine two hydrographs at Node 18 
HC 2 
+ .**.t*C*C*1*.***.+t.*t 

KK Rt19 
KN Route hydrograph to 
RR 1 STOR -1 

KK 25 SUB-WATER SHED 
KM Compute hydrograph for 52 
BA 5.35 
LS 0.992 60 

KK Coml9A 
KM Combine two hydrographs at Node 19 
HC 2 
* .**.t*+**.+rt**t**.*~* 
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HEC-1 INPUT PAGE 17 

9......10 LINE 

KK 1s SUB-WATER SHED 
KM Compute hydrograph for 1S 
BA 7.47 

KK Coml9B 
i(M Combine two hydrographs at Node 19 
HC 2 
* ........................................................... 

* Start calculating hydrograph for the sub water sheds 
* that drain to the Raymondville drain. . *t**r.t******,r****,****************~******,~*+*~**+~+**~** 
KK DIVl 
IU.4 Diversion to Raymondville Drain 
DR DIVl 

KK SC-3A 
KM Compute hydroqraph for subwater shed SC-3A 

KK 20C 
KM Combine two hvdroaraohs at Node 20 

IU.4 Route hydrograph to 
RS 1 STOR -1 

KK 29aR SUB-WATER SHED 
KM Compute hydrograph for 29aR 
BA 4 . 8 4  
LS 4.001 60 
UD 21.9 
* . . . . . . . . . . . . . . . . . . . . . .  

KK Com21A 
KM Combine two hydroqraphs at Node 21 



LINE 

HEC-1 INPUT PAGE 18 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK 298 SUB-WATER SHED 
KM Compute hydrograph for 29R 
BA 18.03 

KK Corn218 
KN Combine two hydrographs at Node 21 
HC 2 
+ ********+***l**f**l l t*  

KK 22R 
KM Route hydrograph to 
RS 1 STOR - 1 

KK 28aR SUB-WATER SHED 
KM Compute hydrograph for 28aR 
En 2.35 
LS 5.536 60 
UD 12.0 . I*.**t*...***..l*.**.* 
KK Corn22 
KM Combine two hydrographs at Node 22 
HC 2 
1 ****.****+.t+**tt****, 

KK Rt23 
KM Route hydroqraph to Node 23 
KO 1 1 
RS 1 STOR -1 
SV 0 1053.64 2827.12 4913.6 7190.13 9699.83 13784.2 18273.0 
SQ 0 1000 2000 3000 4000 5000 7500 10000 

*+****.t .+.******f.*** 

KK 24R SUB-WATER SHED 
KM Compute hydrograph for 24R 
BA 22.22 
LS 4.088 60 
UD 34.4 

. * . C C * + C f * ~ f * * ~ + * * * * ~ *  

KK Com23A 
KM Combine two hydrographs at Node 23 
HC 2 
f * . f * ******+**+*t*+****  



HEC-1 INPUT PAGE 19 

LINE 

KK 28R SUB-WATER SHED 
KM Compute hydrograph for 28R 
BA 4.68 
LS 7.319 60 
UD 15.7 
* . . . . . . . . . . . . . . . . . . . . . .  
* Rt24 ~ -- ~ 

Route hydrograph to Node 24 
25000 0.0004 0.1 TRAP 4 0 2 

KK 25R SUB-WATER SHED 
KM Compute hydrograph for 25R 
BA 8.99 
LS 4.347 60 

KK 27R SUB-WATER SHED 
KM Compute hydrograph for 27R 
BA 23.93 
LS 3.830 60 

KK Cam24 
KM Combine three hydrographs 
HC 3 
* * f * t * * * * * * * * * * * t * * * * * *  

KK Rt25 
KM Route hydrograph to Node 25 
RD 37000 0.0004 0.1 TRAP 40 

KK 22R SUB-WATER SHED 
KM Compute hydrograph for 22R 
BA 18.04 
LS 2.632 61.9 

KK Corn25 
KM Combine two hydrographs at Node 25 
HC 2 
* * * * * * ~ * * l * * f ~ * t * * * * * * *  

KK 19R SUB-WATER SHED 
KM Compute hydrograph for 19R 
BA 11.18 
LS 4.714 60 
UD 24.8 

...................... 



LINE 

HEC-1 INPUT PAGE 20 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK Com23B 
KM Combine three hydrographs at Node 23 
HC 3 

. . . . . . . . . . . . . . . . . . . . . .  

KK Rt26A 
KM Route hydroqraph to La Sal Vieio diversion 

KM Diversion to La Sal Viejo 
DT DIV3 
DI 0 4 89 340 1183 2186 3485 5890 

KM Route hydrograph to Node 26 
KO 1 1 
RS 1 STOR - 1 
SV 0 196.89 297.78 546.45 982.63 1367.28 2212.52 2871.48 

KK 20R SUB-WATER SHED 
KM Compute hydroqraph for ZOR 
0.4 18.78 
LS 2.990 62.13 
UD 20.6 
+ *t**ll*.,**l*+*t*l*+ft 

KK Corn26 
KM Combine two hydrographs 

DIV4 
+ Diversion to southern tributarv of main Raymondville channel 

KK Rt27A 
KM Route hydrograph to Node 27 
KO 1 1 



HEC-1 INPUT PAGE 21 

LINE 

KK 13R SUB-WATER SHED 
KM Compute hydragraph for 13R 
BA 11.50 
LS 3.032 60 

KK Com27A 
KM Combine two hydrographs at Node 27 
HC 2 

+ DIV4 
* Diversion from main Raymondville channel 
* DIV4 
* * * * * * t * * * * * * * * t f+ * *+ * *  

KK 14R SUB-WATER SHED 
k71 Comoute hvdrooraoh for 14R 

Corn 
* Combine two hydroqraohs 

KK Rt27B 
KM Route hydragraph to Node 27 
KO 1 1 
RS 1 STOR -1 

KK Corn278 
K% Combine two hvdroqraohs at Node 27 

KK Rt28 
Kl4 Route hydrograph to Node 28 
KO 1 1 
RS 1 STOR -1 

KK 11R SUB-WATER SHED 
K% Compute hydrograph far 11R 
BA 10.09 
LS 3.768 61.13 
UD 11.0 
* **********,*******+.** 



LINE 

HEC-1 INPUT 

KM Combine two hydrographs at Node 28 
HC 2 

KK 8R SUB-WATER SHED 
KN Compute hydrograph for 8R 
BA 11.62 
LS 5.671 61.49 
UD 11.8 

*********.*.***+****.* 

KK Com28B 
KM Combine two hydrographs at Node 28 
HC 7 

KK Rt29 
KM Route hydrograph to Node 29 
KO 1 1 
RS 1 STOR - 1 

KK 10R SUB-WATER SHED 
KM Compute hydrograpn for 10R 
BA 21.47 

KK Corn29 
KM Combine two hydroqraphs at Node 29 

KK Rt30 
KM Route hydrograph to Node 30 
KO 1 1 
RS 1 STOR -1 

KK 6R SUB-WATER SHED 
KN Compute hydrograph for 6R 
BA 16.37 
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HEC-1 INPUT 

LINE 

KK Cam30A 
KM Combine two hydrographs at Node 30 
HC 2 
* * * i * * * * * t * * * * t * t * * * f t t  

KK 4R SUB-WATER SHED 
KM Compute hydrograph for 4R 
BA 4.73 
LS 2.992 60 
UD 15.9 

. . . . . . . . . . . . . . . . . . . . . .  

KM Combine two hydrographs at Node 30 
HC 2 
* * * * * * * * * * * * + * * * * * * + * * *  

KK Kt31 
KM Route hydrograph to Node 31 

KK 2R SUB-WATER SHED 
KM Com~ute hvdraaraoh for 2R 

KK Com31A 
KM Combine two hvdroaraohs at Node 31 

KK 3R SUB-WATER SHED 
KM Compute hydrograph for 3R 
BA 4.47 

KK Cam31B 
KM Combine two hydroqraphs at Node 31 



LINE 

HEC-1 INPUT PAGE 24 

KK Rt32 
KM Route hydrograph to Node 32 
KO 1 1 
RS 1 STOR -1 
SV 0 1061.34 3331.22 4909 6271.22 7335.81 9532.02 11388.7 
SQ 0 1000 2000 3000 4000 5000 7500 10000 
1 ...................... 

KK 1R SUB-WATER SHED 
KM Compute hydrograph for 1R 
BA 16.89 
LS 1.395 60 
UD 19.6 

KK Corn32 
Combine two hydrographs at Node 32 

BC > 

KK DIV3 
KM Diversion from Raymondville main channel to La Sal Viejo 
DR DIV3 
t +**,**+*+**tfl*****~~* 

KK 17R SUB-WATER SHED 
KM Compute hydrograph for 17R 
BA 6.47 
LS 2.955 60 
UD 19.1 

~******~*******+.** ,+*  

KK Com33A 
KM Combine two hydrographs at La Sal Viejo 
H r  7 

KK 23R SUB-WATER SHED 
M Compute hydrograph for 23R 
BA 94.54 

KK Com33B 
M Combine two hydroqraphs at La Sal Viejo 



HEC-1 INPUT 

LINE ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 

815 KK LSV 
816 KM Route hydrograph through La Sal Viejo 
817 KO 1 1 
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LINE 

NO. 

5 

SCHEMATIC DIAGRAM OF STRERM NETWORK 

(Vl ROUTING ( - - - > I  DIVERSION OR PUMP FLOW 

I .  I CONNECTOR ( < - - - I  RETURN OF DIVERTED OR PUMPED FLOW 

SC-7A 
v 
v 

1R 

SCSB 

4C1 ............ 



SC4AAE. ...... 
v 
v 

4 BCANA 
v 
v 

4AABRT 



SM- 1 5  

v 
RtlO 



v 
Rtll 



............ C o m l 9 B  

< - - - - - - - D I V l  
D I V 1  





7 98 < - - - - - - - 
796 

d1v3 
d1v3 

799 17R 

804 Com33A ............ 

807 23R 

812 Com33B ............ 
v 

815 
v 

LSV 

I+**) RUNOFF ALSO COMPUTED AT THIS LOCATION 



RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PW( 
FLOW 

TIME OF 
P W( 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE OPERATION STATION 

HYDROGRAPH AT 
SC-7A 

ROUTED TO 
1R 

HYDROGRAPH AT 
SC-7B 

2 COMBINED AT 
1C 

ROUTED TO 
2R 

HYDROGRAPH AT 
SC- 6A 

3 COMBINED AT 
2C 

ROUTED TO 
38 

HYDROGRAPH AT 
SC-6B 

HYDROGRAPH AT 
SC-lD 

ROUTED TO 
3R 

3 COMBINED AT 
3C 

ROUTED TO 
4R 

HYDROGRAPH AT 
SCSA 

ROUTED TO 
5ACANA 

ROUTED TO 
5AROUT 

HYDROGRAPH AT 
SC5A1 

2 COMBINED AT 
5AA1 

ROUTED TO 
5A1CAN 

ROUTED TO 
5AlRT 

2 COMBINED AT 
4C1 



HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2  COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2  CONBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2  COMBINED AT 

ROUTED TO 

4AABRT 

SC-4B1 

sc-4 

4C2 

5R 

SC-3 

5C 

DIVl 

DIVl 

6R 

SC-38 

6C 

7R 

SC-2 

7C 

8R 



HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROU'JED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

sc-1 

8Cl 

SC-8 

1BR 

SM-18 

1BCl 

SM-17 

1BC2 

2BR 

SM-16 

2BC 

3BR 

SM-15 

3BC 

4BR 

SM-14 

4BC 

8BR 

SM- 13 

8C2 

8C3 

9R 

295 

Com9A 

285 

Corn98 

RtlO 



DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROG@APH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVZ 

DIVZ 

275 

ComlOA 

265 

24s 

ComlOB 

Rtll 

225 

COmllA 

20s 

ComllB 

Rtl2 

185 

Coml2 

Rt13 

16s 

Coml3A 

155 

Coml3B 

Rt14 

135 

Coml4A 

145 

Coml4B 

Rt15 

11s 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

Corn15 

Rt16 

7s 

Corn16 

Rt17 

6s 

Corn17 

Rt18 

4s 

Cornl8A 

3s 

Cornl8B 

Rt19 

2s 

CMnl9A 

1s 

Corn198 

DIVl 

SC-3A 

20C 

21R 

29aR 

Com2lA 

2 9R 

ComZlB 

22R 

28aR 



2 COMBINED AT 

ROUTED TO 

HYOROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 



2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

Com28A 

8R 

Corn288 

Rt29 

10R 

Corn2 9 

Rt30 

6R 

Corn30A 

4R 

Corn30B 

Rt31 

2R 

Com31A 

38 

Corn31B 

Rt32 

1R 

Corn32 

DIV3 

17R 

Corn3 3A 

23R 

Cam33B 

LSV 



SIIMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW1 

INTERPOLATED TO 
COMPUTATION INTERVAL 

ISTAQ ELEMENT DT PEAK TIME TO VOLUME OT PEAK TIME TO VOLUME 
PEAK PEAK 

IMIN) (CFSI (MINI (IN1 (MINt (CFS) (MINI (IN) 

1R MANE 60.00 12.46 4860.00 0.08 60.00 12.46 4860.00 0.08 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l543E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.7512Et02 BASIN STORAGE-0.7456E-02 PERCENT ERROR= 0.4 

2R MANE 60.00 42.29 2160.00 0.12 60.00 42.29 2760.00 0.12 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l795E+03 EXCESS-0.0000E+00 OUTFLOW=O.l788E+03 BASIN STORAGE=0.2367E-01 PERCENT ERROR- 0.3 

3R MANE 60.00 255.31 3300.00 0.28 60.00 255.31 3300.00 0.28 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l385E+O4 EXCESS-0.0000E+00 OUTFLOW=O.l385E+04 BASIN STORAGE=O.l986E-01 PERCENT ERROR- 0.0 

3R MANE 60.00 38.55 2700.00 0.36 60.00 ,38.55 2700.00 0.36 

CONTINUITY SUMMAI(Y (AC-FT) - INFLOW=O.l119E+03 EXCESS=O.OOOOE+OO OUTFLOW=O.l173E+O3 BASIN STORAGE=0.5410E-02 PERCENT ERROR= 0.5 

5AROUT MANE 39.00 417.48 5148.00 0.78 60.00 417.39 5160.00 0.78 

CONTINUITY SUMMARY IAC-FT) - INFLOW-O.l606E+04 EXCESS=O.OOOOE+00 OUTFLOW=O.l606E+04 BASIN STORAGE=0.3599E+OO PERCENT ERROR= 0.0 

5AlRT MANE 24.00 338.08 6384.00 0.51 60.00 337.86 6360.00 0.51 

CONTINUITY SUMMARY (AC-FTj - INFLOW=O.l207E+O4 EXCESS-0.0000EtOO OUTFLOW=O.l196E+04 BASIN STORAGE=O.l447E+Ol PERCENT ERROR- 0.8 

4AROUT MANE 60.00 42.18 7560.00 0.12 60.00 42.18 7560.00 0.12 

CONTINUITY SUMMARY (AC-FTI - INFLOW=O.l900Et43 EXCESS=O.OOOOE+OO OUTFLOW=O.l897E+O3 BMIN STORAGE=O.l295E+OO PERCENT ERROR= 0.1 

4AlROU MANE 12.00 202.04 2292.00 0.19 60.00 201.49 2280.00 0.19 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.3809E+03 EXCESS=O.OOOOE+OO OUTFLOW=0.3792E+03 BASIN STORAGE=O.l776E+OO PERCENT ERROR- 0.4 

4AABRT MANE 24.00 192.22 2640.00 0.17 60.00 192.22 2640.00 0.17 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.4037E+03 EXCESS=-0.000OE+00 OUTFLOW=0.4036E+03 BASIN STORAGE=O.l820E+OO PERCENT ERROR= -0.2 

1BR MANE 60.00 409.64 4260.00 2.30 60.00 409.64 4260.00 2.30 

CONTINUITY SUMMARY (AC-FT) - 1~~LOW-0.2456E+04 EXCESS-0.0000Et00 OUTFLOW=0.2456E+04 BASIN STORAGE=0.7541E-02 PERCENT ERROR= 0.0 

2BR MANE 60.00 798.74 3780.00 1.63 60.00 198.74 3780.00 1.63 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.4694E+04 EXCESS=O.OOOOE+00 OUTFLOW=0.4695E+04 BASIN STORAGE-0.7389E-02 PERCENT ERROR- 0.0 

3BR MANE 49.62 1043.19 3919.96 1.54 60.00 1043.17 3960.00 1.54 

NUITY S U i Y  (AC-FTI - INFLOW=0,6502E+04 EXCESS=O.OOOOE+OO OUTFLOW=0.6502E+04 BASIN STORAGE~O.l632E+OO PERCENT ERROR- 0.0 



4BR MANE 58.58 1304.45 3808.01 1.62 60.00 1304.41 3840.00 1.62 

CONTINUITY SUMMARY (AC-FT) - INELOW=O.l831E+04 EXCESS=O.OOOOE+OO OUTELOW=0.7831E+04 BASIN STORRGE=0.2376E+00 PERCENT ERROR= 0.0 

8BR MANE 60.00 1564.32 4020.00 1.70 60.00 1564.32 4020.00 1.70 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l013E+05 EXCESS=O.OOOOE+OO OUTFLOW=O.lOl3E+O5 BASIN STORAGE=O.l430E+OO PERCENT ERROR= 0.0 

9R MANE 60.00 2887.71 3960.00 0.95 60.00 2887.71 3960.00 0.95 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0,2149E+05 EXCESS=O.OOOOE+OO OUTFLOW=O.2149E+05 BASIN STORAGE=0,9986E+Ol PERCENT ERROR= 0.0 

Rt25 MANE 60.00 314.22 3180.00 0.59 60.00 314.22 3180.00 0.59 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l199E+04 EXCESS=O.OOOOE+OO OUTFLOW=O.l193E+O4 BASIN STORAGE=0.4836E+00 PERCENT ERROR= 0.4 



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 5ACANA 
I P M S  SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 135 .OO 140.67 140.82 
STORAGE 0. 1200. 1348. 
OUTFLOW 0. 0. 325. 

RATIO 
OF 
PMF 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TTMF. OF TIME OF 
FAILURE 
HOURS 

~- ~ ....... 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS 

140.85 0.03 1375. 418. 21.00 82.00 
SUMWARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 5AlCAN 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............. INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 115.00 116.80 117 .70  
STORAGE 
OUT FLOW 

RATIO 
OF 
PMF 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 

TIME OF 
FAILURE 
HOURS W. S.ELEV OVER DAM AC-FT CFS HOURS HOURS 

116.96 0.00 1060. 340. 0.b0 98.00 
SUMMARY OF DAM OVERTOPPING/BREACR ANALYSIS FOR STATION 4ACANR 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 160.00 171.74 171.83 
STORAGE 0. 2155. 2217. 
OUTFLOW 0. 0. 38. 

RATIO 
OF 
PMF 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIMF. OF TIME OF 
FAILURE 

- - 

RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

171.84 0.01 2222. 42. 17.00 121.00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4AlCAN 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION1 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 140.00 141.00 141.11 
STORAGE 0. 
OUTFLOW 0. 

RATIO 
OF 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIMEOF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 

TIME OF 
FAILURE 
HOURS W.S .ELEV OVER DAM AC-FT CFS HOURS HOURS 

141.07 0.00 528. 205. 0.00 35.00 
SUMMARY OF DAM OVERTOPPINGIBREACH ANALYSIS FOR STATION 4BCRNA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 110.00 
STORAGE 0. 
OUTFLOW 0. 

RATIO 
OF 
PMF 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW 
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS 

TIME OF 
FAILURE 
HOURS 

- 
UORMAL END OF HEC-1 '*' 



HEC-1 MODEL 

PROPOSED CONDITIONS 
10% DIVERSION 

100-YEAR MODEL 



~ ~ - . * * t * " ' * ' * r r + * * + * ~ ~ * ~ * * r * * * * ~ * * ~ * * * * *  

r'LOOD HYDROGRAPH PACKAGE (HEC-11 + 

MAY 1991 
VERSION 4.0.1E 

+ Lahey F77L-EM/32 version 5.01 + 

Dodson 6 Associates, Inc. 
* RUN DATE 05/23/01 TIME 14:56:35 
* * * + * * * * t * * f * * i ~ t * * * * ~ ~ , ~ * ~ * * * * * * * * * ~ * ~ * *  

....................................... 

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

X X XXXXXXX XXXXX X 
X X X  X X xx 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HEClGS, HEClDB, AND HEClKW 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED ?8 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULRTION INTERVAL LOSS P.ATE:GREEN AND AMPT INFILTRRTION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 



LINE 

HEC-1 INPUT PAGE 1 

* Hidalgo County Flood Insurance Study 
Job No. 11-00389-002 
File Name: Deten100.DAT Proposed with Detention Conditions 

* 100-year Rain-fall Future Development 
.............................................. 

HEC-1 model for the North-West main drain area 
Model sequence is as follows: 

t *****l*t**t**.tt*.****~****~*****~*~~*.*.***** 

revised rainfall from USGS report 98-4044 
REVISED CN TYPE I ANTECEDANT 
REVISED LAG BASED ON REVISED CN I 
IA LOSSES CALCULATED BASED ON 3" HEAVY CROP, 1" RURAL, 0" URBAN 

* ADDITION MAJOR DEPRESSION STORAGE ADDED WHERE APPLICAELE 
SEE SPREADSHEET LANDUSE-SOIL-CN-IA.XLS FOR IA CALCS. 
ROUTED 564 BASINS THROUGH STORAGE 
MODIFIED PULS ROUTING REACHES 5R-9R 
CORRECTED DA FOR SM-18 FROM 37.73 TO 27.11 

'DIAGRAM 
ID West Main drain area 
ID 100-year Rain-fall adjusted for area; Lag Time calculated using SCS Method 
IT 60 lJANOl 0 300 
T" 5 
A- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Start calculating hydrograph for the sub water sheds 
that drain to the West Main drain. 

t * * * * * * * * f f * * * * , * * * * * ,+* * * * * * , *~* * . * * .+* * * . * .~*+** *~ . . *+ . * * *  

KK SC-7A SUBWATER SHED 
KM Compute hydrograph for sub-water shed SC-7A 
BA 18.4 
PH 1 4.68 5.65 6.29 7.51 8.61 9.19 

KK 1R 
KM Route hydrograph from head water to node 1 using Muskingum-Cunge Method 
un 

KK SC-78 SUBWATER SHED 
KM Compute hydrograph for sub-water shed SC-78 
BA 9.82 
LS 5.282 60 
UD 20.1 
t * + f + * + + ~ ~ * + t . ~ , . ~ ~ * t f l  



RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

OPERATION 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRRPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAFH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAFH AT 

2 COMBINED AT 

STATION 
PEAK 
FLOW 

TIME OF 
PEAK 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24-HOUR 72-HOUR 

176. 171. 136. 

175. 170. 135. 

302. 252. 120. 

333. 298. 228. 

325. 293. 226. 

563. 508. 286. 

666. 645. 499. 

1328. 1269. 985. 

1326. 1268. 984. 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE 



HYDROGRAPH AT 
SC-4A 

ROUTED TO 
4ACANA 

ROUTED TO 
4AROUT 

HYDROGRAPH AT 
SC-4A1 

2 COMBINED AT 
SC4AA1 

ROUTED TO 
4AlCAN 

ROUTED TO 
4AlROU 

HYDROGRAPH AT 
SC-48 

2 COMBINED AT 
s c 4 m  

ROUTED TO 
4BCANA 

ROUTED TO 
4AABRT 

HYDROGRAPH AT 
SC-481 

2 COMBINED AT 
SC-4 

3 COMBINED AT 
4C2 

ROUTED TO 
5R 

HYDROGRAPH AT 
SC-3 

2 COMBINED AT 
5C 

DIVERSION TO 
DIVl 

HYDROGRAPH AT 
DIVl 

ROUTED TO 
6R 

HYDROGRAPH AT 
SC-3B 

2 COMBINED AT 
6C 

HYDROGRAPH AT 
SC-2 

2 COMBINED AT 
7C 

ROUTED TO 
8R 



HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

SC-1 

8C1 

SC-8 

1BR 

SM-18 

lBCl 

SM-17 

1BC2 

2BR 

SM- 16 

2BC 

3BR 

SM- 15 

3BC 

4 BR 

SM-14 

4BC 

BBR 

SM-13 

8C2 

8C3 

9R 

295 

Com9A 

285 

Cam98 

RtlO 



DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIV2 

DIV2 

27s 

ComlOA 

26s 

24s 

ComlOB 

Rtll 

22s 

CamllA 

20s 

ComllB 

RtlZ 

18s 

ComlZ 

Rt13 

16s 

Coml3A 

15s 

Coml3B 

Rt14 

13s 

Caml4A 

14s 

Corn148 

Rt15 

11s 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 



HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

11R 

Com28A 

8R 

Com28B 

Rt29 

10R 

Corn29 

Rt30 

6R 

Com30A 

4 R 

Com30B 

Rt31 

2R 

Com31A 

3R 

Com31B 

Rt32 

1R 

Cam32 

DIV3 

17R 

Com33A 

23R 

Com33B 

LSV 



SUMNRRY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 
IFLOW IS DIRECT RUNOFF WITHOUT BASE FLOW1 - - 

INTERPOLATED TO 
COMPUTATION INTERVAL 

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME 
PEAK PEAK 

(MINI ICFSI (MINI (IN) (MINI ICFS) (MINI (IN) 

1R MANE 60.00 175.66 4380.00 1.08 60.00 175.66 4380.00 1.08 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l056Et04 EXCESS=O 0000E+00 OUTFLOW=O.l056Et04 BASIN STORAGE=0.1018E-01 PERCENT ERROR- 0.0 

2R MANE 60.00 327.51 2460.00 1.18 60.00 327.51 2460.00 1.18 

CONTINUITY SUMMARY (AC-FT) - INFLOW-O.l777E+O4 EXCESS-0.0000E+00 OUTFLOW-O.l776E+04 BASIN STORAGE=0.3912E-01 PERCENT ERROR- 0.0 

3R MANE 60.00 1329.41 312'1.00 1.48 60.00 1329.41 3120.00 1.48 

CONTINUITY SUMMARY (AC-FT) - INFLOW-0.7334Et04 EXCESS=O.O000E+OO OUTFLOW-O.l333E+04 BASIN STORAGE=0.3812E-01 PERCENT ERROR- 0.0 

3R MANE 60.00 183.40 2520.00 1.68 60.00 183.40 2520.00 1.68 

CONTINUITY SUMMARY (AC-FT1 - INFLOW=0.5506E+03 EXCESS=O.OOOOE+OO OUTFLOW=0.5498E+03 BASIN STORAGE=0.5648E-02 PERCENT ERROR- 0.1 

5AROUT MANE 48.00 1081.04 4272.00 2.44 60.00 1080.84 4260.00 2.44 

CONTINUITY SUMMARY (AC-FT) - INFLOW-0.5000E+04 EXCESS=O.O000Et00 OUTFLOW=0.5004E+04 BASIN STORAGE-0.4968Et00 PERCENT ERROR= -0.1 

5AlRT MANE 60.00 1087.03 4680.00 2.20 60.00 1087.03 4680.00 2.20 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.5164E+04 EXCESS=O.OOOOEtOO OUTFLOW=0.5163E+04 BASIN STORAGE=0.2022E+Ol PERCENT ERROR- 0.0 

4AROUT MANE 33.00 1011.01 3960.00 1.80 60.00 1011.01 3960.00 1.80 

CONTINUITY SUMMARY IAC-FT) - INFLOW=O,2946E+04 EXCESS=O.OOOOE+OO OUTFLOW-0.2946E+04 BASIN STORAGE=O.l572EtOO PERCENT ERROR= 0.0 

4AlROU MANE 18.00 1009.21 4140.00 1.89 60.00 1009.21 4140.00 1.89 

CONTINUITY SUMMARY IAC-FTI - INFLOW=0.3835E+04 EXCESS=O.OOOOE+OO OUTFLOW-0.3834E+04 BASIN STORAGE=0.2044E+00 PERCENT ERROR- 0.0 

4AABRT MANE 12.00 1147.06 1932.00 1.88 60.00 1144.65 1920.00 1.88 

CONTINUITY SUMMARY IAC-FT) - INFLOW=O.4351E+04 EXCESS=O.OOOOE+OO OUTFLOW=0,4354E+04 BASIN STORAGE=0.8935E+OO PERCENT ERROR- -0.1 

1BR MANE 60.00 168.80 4200.00 4.32 60.00 768.80 4200.00 4.32 

CONTINUITY SUNMARY (AC-FT) - INFLOW-0.4607Ec04 EXCESS=O.OOOOE+OO OUTFLOW=0.4607Et04 BASIN STORAGE=0.7847E-02 PERCENT ERROR- 0.0 

2BR MANE 53.32 1674.43 3838.77 3.45 60.00 1674.37 3840.00 3.45 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.9971E+04 EXCESS=O.OOOOE+OO OUTFLOW=0.9972E+04 BASIN STORAGE=O.l659E-01 PERCENT ERROR- 0.0 

3BR MANE 38.36 2228.20 3989.46 3.31 60.00 2228.00 3960.00 3.31 

NUITY SUMMARY (AC-FTI - INFLOW=O.l402Ec05 EXCESS=0,0000E+O0 OUTFLOW=O.l402E+O5 BASIN STORAGE=0.3455E+00 PERCENT ERROR- 0.0 



4BR MANE 46.65 2700.01 3872.27 3.41 60.00 2699.99 3900.00 3.41 

CONTINUITY SUMMARY (AC-FTI - INFLOW=O.l646EtO5 EXCESS=O.OOOOE+OO OUTFLOW=O.l646EtOS BASIN STORAGE=0.4912EtOO PERCENT ERROR= 0.0 

8BR MANE 60.00 3204.94 4080.00 3.49 60.00 3204.94 4080.00 3.49 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.2084E+05 EXCESS=O.OOOOE+OO OUTFLOW=0.2084E+05 BASIN STORAGE=O.l453E+Ol PERCENT ERROR= 0.0 

9R MANE 60.00 6484.02 4560.00 2.30 60.00 6404.02 4560.00 2.38 

CONTINUITY SUMMARY (AC-FTI - INFLOW=0.5397E+O5 EXCESS=O.O000Et00 OUTFLOW=O.S396E+05 BASIN STORAGE=O.l96QE+02 PERCENT ERROR= 0.0 

Rt24 MANE 60.00 46.61 2640.00 0.38 60.00 46.61 2640.00 0.38 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0,9694E+02 EXCESS=O.OOOOEtOO OUTFLOW=0.9480E+OZ BASIN STORAGE=0.3377E+00 PERCENT ERROR= 1.9 

Rt25 MANE 60.00 1050.06 2940.00 1.93 60.00 1050.06 2940.00 1.93 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.3869E+04 EXCESS=O.OOOOEtOO OUTFLOW=0.3861Et04 BASIN STORAGE=O.5026E+00 PERCENT ERROR= 0.2 



SUMMARY O F  DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 5ACANA 
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 135 . O O  140.67 140.82 
STORAGE 0 .  1200. 1348.  
OUTFLOW 0 .  0 .  325.  

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PM F W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 1 4 1 . 0 0  0.18 1522. 1081.  64.00 68.00 0 .00  
1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 5AlCAN 

IPFAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 115 .00  
STORAGE 0 .  
OUTFLOW 0 .  

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PM F W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1 . 0 0  117 .15  0 .00 1162. 1088.  0 .00 73.00 0 .00  
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4ACANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 1 6 0 . 0 0  171.74 171 .83  
STORAGE 0 .  2155. 2217.  
OUT FLOW 0 .  0 .  38 .  - 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1 . 0 0  172.32 0 . 4 9  2555.  1012.  101 .00  64.00 0.00 
1 SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4AlCAN 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 140 .00  
STORAGE 0 .  
OUTFLOW 0 .  

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PM F W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 1 4 1 . 1 9  0 . 0 8  590 .  1010.  39 .00  67.00 0 .00  
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4BCANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION1 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 110.00 113 .48  113 .65  
STORAGE 0 .  330.  346. 
OUTFLOW 0 .  0 .  98. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

NORMAL END OF HEC-1 * * *  



HEC-1 MODEL 

PROPOSED CONDITIONS 
10% DIVERSION 

500-YEAR MODEL 



................................... 

'LOOD HYDROGRAPH PACKAGE (HEC-11 * 
MAY 1991 

VERSION 4.0.1E 
* Lahev F77L-EM/32 version 5.01 * 

Dodson 6 Associates, Inc. 
RUN DATE 05/23/01 TIME 15:11:08 

* * l * * * * + * t t * * * * * * l * * * * i i i * i i + * i t * * * ~ * * * ~ *  

* U.S. ARMY CORPS OF ENGINEERS * 
HYDROLOGIC ENGINEERING CENTER * 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 551-1748 

X X XXXXXXX XXXXX X 
X X X  X X XX ~ ~ 

X X X  X X 
XXXXXXX xxxx X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HECIGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBRW OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION. DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULRTION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 



1 

LINE 

REC-1 INPUT PAGE 1 

* .tt***'t****.*.*.*...* Hid 
+ Hidalgo County Flood Insurance Study Job 

Job No. 11-00389-002 Fil 
File Name: Deten5OO.DAT Proposed with Detention Conditions 

* 500-year Rain-fall Future Development .*++** 
r***+*+****r**+*r.*t.t*******.t*t*t*.t*t...* HEC-1 

' HEC-1 model for the North-West main drain area Model 
Model sequence is as follows: ***+*+ 

i *++rr+*+++**+*rr**r...~***,~*,*****.tttt**.*. revise 
revised rainfall from USGS report 98-4044 REVISE 
REVISED CN TYPE I ANTECEDANT REVISE 

* REVISED LAG BASED ON REVISED CN I IA LOS 
IA LOSSES CALCULATED BASED ON 3" HEAW CROP, 1'' RURAL, 0" UREAN ADDITI 
ADDITION MAJOR DEPRESSION STORAGE ADDED WHERE APPLICABLE SEE SP - - - - - -- . - - . - 
SEE SPREADSHEET LANDUSE-SOIL-CN-1A.XLS FOR IA CALCS. ROUTED 
ROUTED 5 L 4  BASINS THROUGH STORAGE MODIFI 

' MODIFIED PULS ROUTING REACHES 5R-9R CORREC 
CORRECTED DA FOR SM-18 FROM 37.73 TO 27.11 

*DIAGRAM 
ID West Main drain area 
ID 500-year Rain-fall adjusted for area; Lag Time calculated using SCS Method 
IT 60 lJANOl 0 300 

Start calculating hydrograph for the sub water sheds 
that drain to the West Main drain. 

t *,********~****.*t*.************.+,.,**.~*.*,***~~***.~**** 

KK SC-7A SUBWATER SHED 
Compute hydrograph for sub-water shed SC-7A 

BA 18.4 

KK 1R 
KEI Route hydrograph from head water to node 1 using Muskingum-Cunge Method 
Rn 

KK SC-78 SUBWATER SHED 
KM Compute hydroqraph for sub-water shed SC-7B 
BA 9.82 
LS 5.282 60 
UD 20.1 
+ * * * * * * * *+ *~~* . * * * . *~ * .  



OPERATION 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

STATION 
PFAU 
FLOW 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS. AREA IN SQUARE MILES 

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN MAXIMUM TIME OF 
AREA STAGE MF% STAGE 



HYDROGRAPH AT 
SC-4A 

ROUTED TO 
4 A M  

ROUTED TO 
4AROUT 

HYDROGRAPH AT 
SC-4A1 

2 COMBINED AT 
SC4AAl 

ROUTED TO 
4AlCAN 

ROUTED TO 
4AlROU 

HYDROGRAPH AT 
SC-48 

2 COMBINED AT 
s c 4 m  

ROUTED TO 
4BCRNA 

ROUTED TO 
4AABRT 

HYDROGRAPH AT 
SC-4B1 

2 COMBINED AT 
SC-4 

3 COMBINED AT 
4 C2 

ROUTED TO 
5R 

HYDROGRAPH AT 
sc-3 

2 COMBINED AT 
5C 

DIVERSION TO 
DIVl 

HYDROGRAPH AT 
DIVl 

ROUTED TO 
6R 

HYDROGRAPH AT 
SC-3B 

2 COMBINED AT 
6C 

ROUTED TO 
7R 

HYDROGRAPH AT 
SC-2 

2 COMBINED AT 
7C 

ROUTED TO 
8R 



HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

SC-1 

8C1 

SC-8 

1BR 

SM-18 

lBCl 

SM-17 

1BC2 

2BR 

SM- 16 

2 BC 

3BR 

SM-15 

3BC 

488 

SM-14 

4BC 

8BR 

SM-13 

8C2 

8C3 

9R 

295 

Com9A 

28s 

Com9B 

RtlO 



DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIV2 

OIV2 

275 

ComlOA 

2 6s 

24s 

CornlOB 

Rtll 

225 

Coml lA 

20s 

CornllB 

Rtl2 

185 

Corn12 

Rt13 

16s 

Cornl3A 

15s 

Corn138 

Rt14 

135 

Coml4A 

145 

Corn148 

Rtl5 

11s 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDRO'SRAPH AT 

2 COXBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

Corn15 

Rt16 

7s 

Corn16 

Rt17 

65 

Corn17 

Rt18 

4s 

ComlBA 

3s 

Coml8B 

Rt19 

25 

Cornl9A 

1s 

Cornl9B 

DIVl 

SC-3A 

20C 

21R 

29aR 

Corn2 1A 

29R 

Com21B 

22R 

28aR 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 



HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

11R 

Corn28A 

8R 

Corn288 

Rt29 

10R 

Corn29 

Rt30 

6R 

Com30A 

4R 

Corn308 

Rt31 

2R 

Com31A 

3R 

Corn318 

Rt32 

1R 

Corn32 

DIV3 

17R 

Corn33A 

23R 

Com33B 

LSV 



sI&LWY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) 

INTERPOLRTED TO 
COMPUTATION INTERVAL 

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME 
PEAK PEAK 

(MINI (CFS) [MINI (IN) (MIN) (CFSI (MIN 1 (IN) 

1R MANE 60.00 614.33 4260.00 3.76 60.00 614.33 4260.00 3.76 

CONTINUITY SUMmflY IAC-FT) - INFLOW-0.3685E+04 EXCESS=O.OOOOEtOO OUTFLOW=0.3686E+04 BASIN ST(-RAGE-0.8150E-02 PERCENT ERROR- 0.0 

2R MANE 60.00 1059.05 2580.00 3.91 60.00 1059.05 2580.00 3.91 

CONTINUITY SUHMARY (AC-FT) - INFMW-0.5883Et04 EXCESS=O.OOOOEtOO OUTFLOW=0.5889E+04 BASIN STORAGE-0.2276E-01 PERCENT ERROR- -0.1 

3R MANE 60.00 3859.20 3180.00 4.26 60.00 3859.20 :180.00 4.26 

CONTINUITY SUMMARY [AC-FT) - INFLOW=0.2114E+05 EXCESS=O.OOOOE+OO OUTFLOW=O.2111E+OS BASIN STORAGE=0.1006E+00 PERCENT ERROR- 0.1 

3R MANE 60.00 506.73 2460.00 4.60 60.00 506.73 2460.00 4.60 

CONTINUITY SVMNARY (AC-FT) - INFLOW-0.1509Et04 EXCESS-0.0000E+00 OUTFLOW=O.l507E+04 BASIN STORAGE=0.5237E-02 PERCENT ERROR= 0.1 

SAROUT MANE 60.00 2190.54 4140.00 5.53 60.00 2190.54 4140.00 5.53 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l132E+05 EXCESS=O.OOOOE+OO OUTFLOW-0.1133Et05 BASIN STORAGE-0.6137E+00 PERCENT ERROR- -0.1 

5AlRT MANE 60.00 2216.61 4320.00 5.31 60.00 2216.61 4320.00 5.31 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l248E+05 EXCESS=O.OOOOE+OO OUTFLOW-0.1247Et05 BASIN STORAGE=0.2463Et01 PERCENT ERROR- 0.0 

4AROUT MANE 39.00 2399.22 3354.00 4.92 60.00 2398.84 3360.00 4.92 

CONTINUITY SUMMARY (AC-FT) - INFLOW-O.80631+04 EXCESS=O.OOOOE+OO OUTFLOW-0.8066E+O4 BASIN STORAGE=O.l845E+OO PERCENT ERROR= 0.0 

4AlROU MANE 33.00 2431.12 3465.00 5.04 60.00 2429.39 3480.00 5.05 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l024E+05 EXCESS-O.OOOOE+OO OUTFLOW=O.l024E+05 BASIN STORAGE=0.2400E+00 PERCENT ERROR- -0.1 

4AABRT MANE 15.00 2946.33 1650.00 5.04 60.00 2872.84 1680.00 5.04 

CONTINUITY SUMMARY IAC-FT) - INFLOW=O.l168E+05 EXCESS=O.OOOOE+OO OUTFLOW=O.l169E+O5 BASIN STORAGE=0.1024E+Ol PERCENT ERROR- -0.1 

1BR MANE 60.00 1389.67 4200.00 7.81 60.00 1389.67 4200.00 7.81 

CONTINUITY SUMMARY (AC-FT) - INE'LoW=D,8329E+O4 EXCESS-0.0000E+00 OUTFLOW=0.8329E+04 BASIN STORAGE=O.l072E-01 PERCENT ERROR- 0.0 

2BR MANE 39.95 3269.23 3875.55 6.80 60.00 3269.02 3840.00 6.80 

CONTINUITY SUMMARY IAC-FT) - INFLOW-0.1964E+05 EXCESS-0.0000E+OO OUTFLOW=O.l964E+05 BASIN STORAGE=0.1748E-01 PERCENT ERROR- 0.0 

3BR MANE 41.65 4409.98 4081.26 6.59 60.00 4409.93 4080.00 6.59 

I. .LNUITY SIJMMARY (AC-FT) - INFLOW=0.2788E+05 EXCESS=0.0000E+00 OUTFLOW=0.2788E+05 BASIN STORAGE=0.7011E+00 PERCENT ERROR- 0.0 



4BR MANE 56.09 5174.'19 4151.03 6.68 60.00 5173.48 4140.00 6.68 

CONTINUITY SUMMARY (AC-FTI - INFLOW=0.3228E+05 EXCESS=O.OOOOE+OO OUTELOW=0.3220E+05 BASIN STORAGE=O.l039EtOl PERCENT ERROR- 0.2 

8BR MANE 50.18 6163.49 4265.40 6.75 60.00 6162.93 4260.00 6.75 

CONTINUITY SUMMARY (AC-FT) - INELOW=0.4031E+05 EXCESS=O.OOOOE+OO OUTELOW=O.4031E+05 BASIN STORAGE=O.Z775E+Ol PERCENT ERROR- 0.0 

9R MANE 60.00 11497.94 5580.00 5.03 60.00 11497.94 5580.00 5.03 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0,1139E+06 EXCESS=O.OOOOE+OO OUTELOW=O.l138E+06 BASIN STORAGE=0.413lE+02 PERCENT ERROR= 0.1 

Rt24 MANE 57.00 339.66 2166.00 2.69 60.00 339.55 2160.00 2.69 

CONTINUITY SUMMARY (AC-FT) - INELOW=0.6788E+03 EXCESS=O.OOOOE+00 OUTFLOW=0.6721E+03 BASIN STORAGE=O.Z698E+OO PERCENT ERROR= 0.9 

Rt25 MANE 60.00 2702.75 2700.00 4.83 60.00 2702.75 2700.00 4.83 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0,9688E+04 EXCESS=O.O000E+00 OUTFLOW=0.9681E+04 BASIN STORAGE=0.5466E+OO PERCENT ERROR= 0.1 



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SACANA 
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 135.00 140.67 140.82 
STORAGE 
OUTFLOW 

RATIO 
OF 
PMF 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

141.13 0.31 1656. 2190. 97.00 67 .OO 0.00 
SUMNRRY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION SAlCAN 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............. INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 115.00 116.80 117.20 
STORAGE 0. 974. 1190. 
OUTFLOW 0. 0. 1346. 

RATIO 
OF 
PMF 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TTME OF ...... 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

117.30 0.10 1243. 2217. 47.00 68.00 0.00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4ACANA 

IPEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 160.00 171.74 171.83 
STORAGE 0. 2155. 2217. 
OUTFLOW 0. 0. 38. 

RATIO 
OF 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
W.S. ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS PMF 

172.70 0.87 2821. 2399. 129.00 55.00 0.00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4AlCAN 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............ INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 140.00 141.00 141.11 
STORAGE 0. 495. 549. 
OUTFLOW 0. 0. 439. 

RATIO 
OF 
PMF 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

141.34 0.23 665. 2431. 78.00 56.00 0.00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4BVUW 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USE0 DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 110.00 113.48 113.65 
STORAGE 0. 330. 346. 
OUTFLOW 0. 0. 98. 

RATIO 
OF 
PMF 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
W.S.ELEV W E R  DAM AC-FT CFS HOURS HOURS HOURS 

'IBMAL END OF HEC-1 *" 



HEC-1 MODEL 

PROPOSED CONDITIONS 
25% DIVERSION 

25-YEAR MODEL 



FLOOD HYDROGPAPH PACKAGE IHEC-11 * 
MAY 1991 

VERSION 4.0.1E 
Lahev F77L-EM/32 version 5.01 * 
Dodson & Associates, Inc. 

RUN DATE 11/12/01 TIME 11:12:25 * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

U.S. ARMY CORPS OF ENGINEERS * 
WDROLOGIC ENGINEERING C W E R  * 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 551-1748 

THIS PROGRAM REPLACES ALL PWIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HEClGS, HEClDB, AND HEClKW 

THE DEFINITIONS OF VRRIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH RWISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBRW( OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 



1 

LINE 

HEC-1 INPTP PAGE 1 

ID . . . . . . .  1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

f *. ff*~*...*..f..*.+..* 

Hidalgo County Flood Insurance study 
Job No. 11-00389-002 

* File Name: DetenO25.DAT ProDosed with Detention Conditions ~~ ~~ 

25-year Rain-fall Future Develoment ............................................... 
HEC-1 model for the North-West main drain area 
Model sequence is as follows: ............................................... 
revised rainfall from USGS report 98-4044 

* REVISED CN TYPE I ANTBCEDANT 
REVISED LAG EASED ON REVISED CN I 
IA LOSSES CALCULATED BASED ON 3" HEAVY CROP, 1" RURAL, 0" URBAN 
ADDITION MAJOR DEPRESSION STORAGE ADDED WHERE APPLICABLE 
SEE SPREADSHEET LANDUSE-SOIL-CN-IA.XLS FOR IA CALCS. 
RODTED 5h4 BASINS THROUGH STORAGE 

* MODIFIED PULS ROUTING REACHES 5R-9R 
CORRECTED DA FOR SM-18 FROM 37.73 TO 27.11 

'DIAGRAM - -- -. 
ID West Main drain area 
ID 25-year Rain-fall adiusted for area; Laa Time calculated using SCS Method . - -  - 

IT 60 lJANOl 0 300 
I0 5 ............................................................ 

Start calculating hydrograph tor the sub water sheds 
that drain to the West Main drain. ............................................................ 

KK SC-7A SUBWATER SHED 
UM Compute hydrograph for suh-wacer shed SC-7~ 
BA 18.4 
PH 4 3.61 4.29 4.65 5.45 6.22 6.62 
LS 5.721 60 
m 53.5 ...... *f**..*f..*.**ff. 

KK 1R 
KM Route hydrograph from head water to node 1 using Muskingum-Cunge nethod 
R D  

KK SC-7B SUBWATER SHED 
KM Compute hydrograph for sub-water shed SC-7B 
BA 9.82 
LS 5.282 6 0 



LINE 

HEC-1 INPUT PAGE 2 

KK 1C 
KM Combine hydrograph from SC-7A and SC-7B, at node 1 
HC 2 
* ...................... 

KK 2R 
KM Route hydrograph from node 1 to node 2 

liK SC-7C SUBWATER SHED 
xM Compute hydrograph for sub-water shed SC-7C 
BA 23 
LS 5.028 60 
UD 27.4 . .*********+*****-.**.* 

KK SC-6A 
KM Compute hydrograph for sub-water shed SC-6A 
BA 41.66 

KK 2C 
KM Combine hvdrogra~h at node 2 

KK 3R 
KM Route hydrograph from node 2 to node 3 
RD 
RC 0.08 0.03 0.08 20800 0.0005 106 
RX 1000 1874.9 1960.8 1966.1 1992.5 2010.8 2037.1 3000 
RY 97 98 100 9 8 88 88 100 99.4 
r * l * * . * * f f . * " * * f t * . * ~ ~ ~  

KK SC-68 
KM Compute hydrograph for sub-water shed SC-6B 
BA 6.58 
LS 1.765 6 0 
[ID 22.6 
* **.*.**~*..*..+.~.**** 

KK SC-7D 
KM Compute hydrograph for sub-water shed SC-7D 
BA 6.15 
LS 4.829 60 
UD 25.6 . . * * * * * + ~ . ~ * * * * . * * * * * ~ ~  



LINE 

HEC-1 INPUT PAGE 3 

ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK 3R 
KM Route hydrograph Erom of SC-7D to node 3 
RD 
RC 0.08 0.03 0.08 8000 0.0001 106 
RX 1000 1967.5 1977.9 1985.8 2007 2017.3 2081 3000 
RY 97.2 98 90 84 84 90 98 

...................... 
97 

KK 3C 
KM Combine three hydrograph at node 3 
HC 3 . ~*.*l**f**.l.**~.*.**. 
KK 4R 
KM Route hydrograph from node 3 to node 4 
RS 1 STOR - 1 
SV 0 114 489 779 1639 2929 
SQ 0 680 1360 D O 0  2715 4240 

0.08 0.03 0.08 14400 0.0006 103 

KK SCSA subwater-shed 
IcM Compute hydrograph Lor subwater shed SC-SA 
BA 38.43 

KK 5ACANA 
KM CANAL CROSSING 
RS 1 ELEV 135 0 

'SE 140.96 141.14 141.28 
SV 0 537 5484 7582 
SE 135 140 145 150 

KK 5AROZIT 
KK Route hydrograph TO DOWNSTREAM CANAL 
R D  
RC .06 .06 .06 11900 .0023 140 
RX 0 1500 3140 3690 4560 5650 5885 7950 
RY 140 135 130 125 122.5 125 130 135 

...................... 



LINE 

HEC-1 INPUT PAGE 4 

ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK SCSA1 subwater-shed 
KM Compute hydrograph for subwater shed SC-5~1 
BA 5.64 

KK 5AA1 
KM Combine two hydrographs 
HC 2 
I tl***f,**f*******l*f*t 

KK 5AlCAN 
KM CANAL CROSSING 
RS 1 E L W  115 0 
SS 116.8 1900 2.8 1 . 5  

KK SAlRT 
KM Route hydrograph TO DOWNSTREAM CANAL 
Rn 

KK SCSB subwater-shed 
KM Compute hydrograph for subwater shed SC-5B 
BA 9.02 
LS 2.515 6 0 
UD 13 
f * * * f * f l * . f * f * * * * t * * + * .  

KK 4C1 
XM Combine two hydrographs 

KK SC-4A subwater-shed 
KM Compute hydrograph for subwater shed SC-4~ 
BA 30.73 
LS 2.512 60 
UD 37.3 
f f * * * * t f * + . f * * * f ~ * * * * * *  

KM CANAL CROSSING 
RS 1 ELEV 160 0 
SS 171.74 500 2.8 1.5 



LINE 

HEC-1 INPUT PAGE 5 

KK 4AROUT 
KM Route hydrograph TO DOWNSTREAN CANAL 

KK SC-4A1 subwater-shed 
m Ccrmpute hydrograph for subwater shed SC-4A1 
BA 7.34 
LS 2.158 60 
UD 10.85 ....................... 
KK SC4AAl 
KM Combine two hydrographs 
HC 2 ....................... 
KM CANAL CROSSING 
RS 1 ELEV 140 0 
SS 141 4300 2.8 1.5 

KK 4AlROU 
m Route hydrograph TO DOWNSTREAM CANAL 

KK SC-4B subwater-shed 
m Compute hydrograph for suhvater shed SC-40 
BA 5.44 
LS 3.062 60 
UD 6.6 ....................... 

COHBINE WATERSHEDS SC-4A.4A1.4B 



HEC-1 INPUT PAGE 6 

LINE 

KK SC4AAB 
KM Combine two hydrographs 
KC 2 

KK 4BCANA 
KM CANAL CROSSING 
RS 1 ELEV 110 0 
SS 113.48 500 2.8 1.5 
ST 113.65 500 2.8 1.5 

KK 4AABRT 
KM Route hydrograph TO DOWNSTREAM CRNAL 
RD 
RC .06 .06 .06 10800 .0018 105 
RX 0 1100 2000 2600 3000 3500 4000 5000 
RY 110 105 100 98 100 105 105 105 . * * * * * f " * * ~ * * * + * * f , * ~ * *  

KK SC-4B1 subwater-shed 
KM Compute hydrograph for subwater shed SC-481 
BA 6.07 

KK SC-4 
KM Combine two hvdrosraohs 

KK 4C2 
KM Combine three hydrographs at node 4 
HC 3 
t . * f . t . * * * f * f . * * l f f t * ~ *  

KK 5R 
KM Route hydrograph from node 4 to node 5 
RS 1 STOR - 1 
SV 0 204 838 1406 3840 6496 
SQ 0 1110 2220 2775 4440 6940 



LINE 

HEC-1 INPUT PAGE 7 

KK SC-3 SUB-WATER SHED 
KM Compute hydrograph for subwater shed SC-3 
BA 56.44 

KK 5C 
KM Combine two hydrographs at node 5 
HC 2 
t *.*..trr..*.*.*..**ttl 

KK D N 1  
KM Diversion to Ravmondville Drain 

KK 6R 
KM Route hydrograph from node 5 to node 6 
RS 2 STOR -1 
SV 0 428 2369 3646 8785 12983 
SQ 0 1315 2630 3290 5260 8220 

KM C o w t e  hydrograph from sub-water shed SC-3B 
BA 6.71 
LS 3.075 60 

KK 6C 
KM Combine two hydrographs at node 6 
HC 2 
I **.. *.f..*....lf.+...t 

KX 7R 
KM Route hydrograph from node 6 to node 7 
RS 1 STOR - 1 
SV 0 86 166 392 1932 3564 
SQ 0 1345 2690 3360 5380 8400 



HEC-1 INPUT PAGE 8 

LINE 

KK SC-2 
KM Compute hydrograph for SC-2 

KK 7C 
KM Combine hydrograph at node 7 
HC 2 
* .*.*~.***.*~+**~*.***. 

KK 8R 
KM m u t e  hydrograph from node 7 to node 8 
RS 2 STOR -1 
SV 0 314 1129 1807 4601 9248 
SQ 0 1390 2780 3475 5560 8690 

* 0.08 0.03 0.08 26400 0.0003 103 
1000 1927.4 1937.8 1947.9 2019.1 2035.6 2105.8 2948.1 
66 66 60 54 54 62 68 72 

f .*.*f*.**.*..*******ft 

KK SC-1 
KEI Compute hydrograph £or SC-1 
BA 7.07 

KK 8C1 
KM Combine hydrograph at node 8 
HC 2 
* ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Start calculating hydrograph for the sub water sheds 
* that drain to the South Main drain. 
* *. **l**..f...*.********~*.*.**...*.+.**~****...*+.~~~***~*. 

KM Compute hydrograph for sutwater shed SC-8 
19.99 

KK 1BR 
KM Route hydrograph to node 18 
m 
RC 0.08 0.13 0.08 27200 0.0003 115 



HEC-I INPUT 

LINE 

KK SM-18 
KM Compute hydrograph for sub-water Shed SM-18 
BA 27.11 

KK lBCl 
KB Combine two hydrographs at node 1B 

KB Compute hydrograph for sub-water 5he.i SM-17 
BA 7.03 
LS 0.834 70.51 

KM Combine two hydrographs at node 1s 
HC 2 ....................... 
KK 2BR 
KB Route hydrograph from node 1B to 28 

KM Compute hydrograph for SM-16 
BA 25.18 
LS 2.689 60 

KK 2BC 
$24 Combine hydrograph at node 2B 

KK 3BR 
KM Route hydrograph from node 2B to node 3B 

PAGE 9 

.10 



HEC-1 INPUT PAGE 10 

.10 LINE 

KK 3-15 SUB-WATER SHED 
KM Compute hydrograph for 513-15 
BA 11.1 

KK 3BC 
KM Combine hvdrosra~h at node 3B 

KK 4BR 
KM Route hydrograph from node 38 to 48 
RD 
RC 0.08 0.03 0.08 10400 0.0003 107 

KK SM-14 SUB-WATER SHED 
KM Compute hydrograph for SM-14 
BA 21.6 

KK 4BC 
KM Combine hydrograph at node 46 
HC 2 
* ***+************ . . **~*  

M 8BR 
KM Route hydrograph from node 48 to node 9 
RD 
RC 0.08 0.03 0.08 16000 0.0007 103 
RX 1000 1885.8 1978.6 2036.9 2065.1 2149.5 
RY 76 76 54 54 68 82 
* * * ~ * * * . * * ~ * * * * . * * ~ . * * ~  

KK SM-13 
KM Compute hydrograph for SM-13 
BA 22.25 
LS 4.220 60 
UD 74.5 

+-.*+**..*****.******. 

KK 8C2 
KM Combine hydrograph at node 9 
HC 2 
* . * ** . . * .~**~****** . , *~ 



HEC-1 INPUT PAGE I1 

LINE 

KK 8C3 
KM Combine hydrographs from North-West and South drain 
HC 2 
* ...................... 

KK 9R 
KM Route hydrograph to the PANCHITA S T R U C W  
R D  
RC 0.08 0.03 0.08 46724 0.0004 103 
RX 1000 1927.4 1937.8 1947.9 2019.1 2035.6 2105.8 2948.1 
RY 66 66 60 54 54 62 6 8 7 2 

.....*..*****.*.....** 

KK 295 SUB-WATER SHED 
KM Couwute hydrograph for 29s 
BA 12.28 

KK Com9A 
KM Combine two hydrographs at Node 9 
HC 2 . ...................... 
KK 28s SUB-WATER SHED 
KM Compute hydrograph for 28s 
BA 25.91 
LS 2.866 60 

KK Com9B 
KM Combine two hydrographs at Node 9 
HC 2 

KK RtlO 
KM Route hydrograph to Node 10 
RS 1 STOR - 1 
SV 0 527.17 816.18 2044.31 5147.32 7902.66 9972.51 
SQ 0 I000 2000 4000 6000 8000 10000 . ...................... 
KK DIV2 
KM TO WATERSHED SOUTH OF NORTH MAIN 
m DIV2 
DI 0 7000 65000 
DQ 0 2000 2000 

*..~***.***.**.*****.. 



HEC-1 INPUT 

LINE 

KK 27s SUB-WATER SHED 
KM Compute hydrograph for 275 
BA 12.15 
LS 2.977 61.92 
W 14.7 
* ...................... 

KK ComlOA 
KM Combine two hydrographs at Node 10 
HC 2 
1 *****,***..~+**.*****~ 

KK 265 SUB-WATER SHED 
KM Compute hydrograph for 265 
BA 10.55 

KK 24s SUB-WATER SHED 
KM Compute hydrograph for 24s 
BA 3.83 
LS 2.940 62 .ll 
UD 14.7 
* I.**l..tl**.*lf~,*.,,, 

KK ComlOB 
KM Combine three hydrographs at Node 10 
HC 3 

KK Rtll 
KM Route hydrograph to Node 11 
RS 1 STOR - 1 
SV 0 249.3 385.44 1661.56 3718.66 5233.82 6730.05 
SQ 0 1000 2000 4000 6000 8000 10000 
* ~** .**+** . . ** .*~**~***  

KK 22s SUB-WATER SHED 
KM Compute hydrograph for 22s 
EA 7.55 
LS 3.000 62.90 
m 20.4 . * * f * * * * * l * * + f * * . * * . ) f l  

KK ComllA 
KM Combine two hydrographs at Node 11 
NC 2 

PAGE 12 
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LINE 

HEC-1 INPUT PAGE 13 

ID . . . . . . .  

KK 20s SUB-WATER SHED 
KM Compute hydrograph for 20s 
BA 10.57 
LS 2.847 60 

KK ComllB 
KM Combine two hydrographs at Node 11 
HC 2 

KK RtlZ 
KM Route nydrograph to Node 12 
RS 1 STOR -1 
SV 0 202.5 312.74 870.9 2706.99 3523.96 4130.87 
SQ 0 1000 2000 4000 6000 8000 10000 
f .*..**.*+*.*..*..l*..* 

KK 18s SUB-WATER SHED 
KM Compuce hydrograph for 18s 
BA 4.69 

KX Corn12 
KM Combine two hydrographs at Node 12 
HC 2 
f f.... f.*..f.*..*f.*.ft 

KM Route hydrograph to Node 13 
RS 1 STOR - 1 

KK 16s SUB-WATER SHED 
KM Compute hydrograph for 16s 
BA 9.60 
LS 3.705 60 
UD 23.5 . ...................... 
KK Coml3A 
XM Combine two hydrographs at Node 13 
HC 2 . .**........*.**..*~*.* 



LINE 

HEC-1 INPUT PAGE 14 

ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK 15s SUB-WATER SHED 
KM Comute hydrograph for 15s 
BA 25.08 
LS 3.517 6 0 
UD 36.4 
* ...................... 

KK Coml3B 
KM Combine two hydrographs at Node 13 

KK Rt14 
KM Route hydrograph to Node 14 
RS 1 STOR -1 
SV 0 325.09 531.58 2194.95 4313.68 5830.17 7281.01 
SQ 0 1000 2000 4000 6000 8000 10000 . * * ~ * * * * * * * * ~ * * * . . ~ ~ ~ * -  

KK 13s SZTB-WATER SHED 
KM Compute hydrograph for 13s 
BA 19.76 
LS 3.801 60 
UD 32.6 

f * * f . t f f * .~ * * . * . . f . l f t  

KK Coml4A 
KM Combine two hydrographs at Node 14 
HC 2 
* . * f * * f * * f l * f * * * t * f * f * t  

KK 145 SUB-WATER SHED 
KM Compute hydrograph for 14s 
Ba 9.53 
LS 3.060 60 

KK Coml4B 
m Combine two hydrographs at Node 14 
HC 2 
* * * * * * f * . * * * f * f * * * * * * f l  

KK Rt15 
KM Route hydrograph to Node 15 



HEC-1 INPUT 

LINE 

KK 11.5 SUB-WATER SHED 
KM Compute hydrograph for llS 
BA 8.20 
LS 2.970 61.62 
UD 12.2 

******.*.~**....*~~.. R 

KK C o d 5  
KM Combine two hydrographs at Node 15 
HC 2 

,.**.**.*..~*...*..**. 

KK Rt16 
KM Route hydrograph to Node 16 
RS 1 STOR -1 
SV 0 197.28 298.23 1677.59 3541.79 4950.66 5984.55 
SQ 0 1000 2000 4000 6000 8000 10000 
f .,f.*.***.**.~*f.tf*** 

KK 7s SUB-WATER SHED 
KM Compute hydrograph for 7s 
BA 29.41 
LS 3.141 60 
UD 38.3 

...**...~.***.*******. 

KK Corn16 
KM Combine two hydrographs at Node 16 
HC 2 . ***...************.... 
KK Rt17 
KM Route hvdroaraDh to Node 17 

KK 6s SUB-WATER SHED 
KM Compute hydrograph Eor 56 
BA 9.21 
LS 2.183 6 0 

KK c o d 7  
KM Combine two hydrographs at Node 17 



LINE 

HEC-1 INPUT PAGE 16 

ID . . . . . . .  1.......2.... . . .  3.......4.......5.......6.......7.......8.......9......10 

KK Rt18 
KM Route hydrograph to Node 18 
RS 1 STOR -1 
SV 0 388.62 558.69 807.92 1617.19 3723.86 4996.12 
SQ 0 1000 2000 4000 6000 8000 10000 
1 * f l . * * * * * * * + * X * f . ~ * f f t  

KK 4s SUB-WATER SHED 
KM Compute hydrograph for 45 
BA 22.35 
LS 2.408 60 

KK COml8A 
KM Combine two hydrographs at Node 18 
HC 2 . * * * * * * * ~ ~ ~ ~ * ~ * * ~ * * + * * *  

KK 3s SUB-WATER SHED 
KM Compute hydrograph for 3s 
BA 4.49 
LS 1.153 60 
UD 16.0 
* . * - . * * * . *~~ .~**~ . * * * * *  

KK Coml8B 
KM Combine two hydrographs at Node 18 

KM Route hydrograph to 
RS 1 STOR - 1 
SV 0 130.79 184.8 301.29 542.75 727.63 1178.32 

KK 2S SUB-WATER SHED 
KM Compute hydrograph for S2 
BA 5.35 

KK Coml9A 
KM Combine two hydrographs at Node 19 
HC 2 . *~~** . * *~~* . * * . * * . * . .+  



LINE 

HEC-1 INPUT PAGE 17 

KK 1S SUB-WATER SHED 
KM Compute hydrograph for 1s 
BA 7.47 

KK Com19B 
KM Combine two hydrographs at Node 19 
HC 2 

I..*.****.** fff..**..***...***...*.~.*.**~.*.*.**~~.*..**** 

Start calculating hydrograph for the sub water sheds 
* that drain to the Raymondville drain. 
f ***..*..*f.*fff.*f**..**~*.*...***..**..****.**..***.***.*. 

KK DlV1 
KM Diversion to Raymondville Drain 
DR DIVl . ...................... 
KM Compute hydrograph for subwater shed SC-3A 
BA 5.87 

KK 20C 
KM Combine two hydrographs at Node 20 
HC 2 . .*....*..*........*.*. 
KK 21R 
KM Route hydrograph to 
RS 1 STOR - 1 
SV 0 64.7 144.55 233.22 852.15 4420.77 
SQ 0 100 300 500 1000 3000 . ***.**.....**..*.*...* 
KK 29aR SUB-WATER SHED 
KM Compute hydrograph for 29aR 
BA 4.84 
LS 4.007 60 

KK COm2lA 
KM Combine two hydrographs at Node 21 
HC 2 

..*...***...**.*..*+** 



LINE 

HEC-1 INPUT PAGE 18 

KK 29R SUB-WATER SHED 
KM Compute hydrograph for 29R 
BA 18.03 

KK COmZlB 
KM Combine two hydrographs at Node 21 
HC 2 

*,.*+*.*.*********.*.* 

KK 22R 
KM Route hydrograph to 
RS 1 STOR -1 
SV 0 40.43 87.14 124.86 203.76 953.84 

KK 28aR SW-WATER SHED 
KM Compute hydrograph for 28aR 
BA 2.35 

KK ComZ2 
KM Combine two hydrographs at Node 22 
HC 2 

*+**..*.**.*..******** 

KK Rt23 
KM Route hydrograph to Node 23 
KO 1 1 
RS 1 STOR - 1 

KK 24R SUB-WATER SHED 
KM Compute hydrograph for 24R 
BA 22.22 
LS 4.088 60 

KK Com23A 
KM Combine two hydrographs at Node 23 
HC 2 

+**+*****..**.-*..*.*+ 



HEC-1 INPUT 

LINE 

KK 28R SUB-WATERSHED 
KM Compute hydrograph for 28R 
BA 4 . 6 8  
LS 7 .319  60 
UD 1 5 . 7  ....................... 

Rt24 
Route hydrograph to Node 24 
25000 0 .0004  0 . 1  TRAP 40 2  ....................... 

KK 25R SUB-WATER S H D  
KM Compute hydrograph for 25R 
BA 8 . 9 9  

KK 27R SUB-WATER SHED 
KM Compute hydrograph for 27R 
BA 2 3 . 9 3  
LS 3.830 60 
UD 3 4 . 1  ....................... 
KK Corn24 
KM Combine three hydrographs 
HC 3 ....................... 
KK R t 2 5  
KM Route hydrograph to Node 25  
RD 37000 0 .0004 0 . 1  TRAP 4 0  2  ....................... 
KK 22R SUB-WATER SHED 
KM Compute hydrograph for 22R 
BA 1 8 . 0 4  
LS 2.632 6 1 . 9  
UD 3 1 . 1  . *ff*f*....**.*....*fft 

KK Corn25 
KM Combine two hydrographs at Node 25 

KK 19R SUB-WATER SHED 
KM Compute hydrograph for 19R 
BA 11 .18  
LS 4.714 60 



LINE 

HEC-1 INPUT 

ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8...... 

KK Com23B 
KM Combine three hydrographs at Node 23 
HC 3 

/ f * l ~ * l , * l . * , ~ * * * * * t * .  

KK Rt26A 
KM Route hydrogranh to La Sal Vieio diversion 

RM. Diversion to La Sal Viejo 
DT DIV3 
DI 0 5 114 397 1231 2280 3859 

KK Rt26B 
KM R o u t e  hydrograph to Node 26 
KO 1 1 

KK 2011 SUB-WATER SHED 
KM Compute hydrograph for 20R 
BA 18.78 

KK Corn26 
KM Combine t w o  hydrographs 
HC 2 

*.*.****~+***.*.~*~+.* 
* DIV4 
* Diversion to southern tributary of main Raymondville channel 
* DIV4 

0 8000 10000 

KK Rt27A 
KM Route hydrograph to Node 21 
KO 1 1 
RS 1 STOR -1 

PAGE 20 
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1 

LINE 

HEC-1 INPUT 

ID . . . . . . .  1 . . . . . . .  2.......3.......4.......5.......6.......7....... 8 .  

KK 13R SUB-WATER SHED 
KM Compute hydrograph for 1 3 ~  
BA 11.50 

KK Com27A 
KM Combine two hydrographs at Node 27 
HC 2 
* . .***~.*f.*.***. .*. .~~ 

DIV4 
* Diversion from main Raymondville channel 

DIV4 

KK 14R SUB-WATER SHED 
KM Compute hydrograph for 1 4 ~  
BA 9.24 

. corn 
Combine two hydrographs 

2 ....................... 
KK Rt27B 
KM Route hydrograph to Node 27 
KO 1 1 

KK Corn276 
KM Combine two hydrographs at Node 27 
HC 2 

KK Rt28 
KM Route hydrograph to Node 28 
KO 1 1 

KK 11R SUB-WATER SHED 
XM Compute hydrograph for 11R 
BA 10.09 
LS 3.768 61.13 

PAGE 21 
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LINE 

HEC-1 INPUT PAGE 22 

ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK ComZ8A 
KM Combine two hydrographs at Node 28 
HC 2  . . ,***ltt .***.**t .* ,*rl  

M 8R SUB-WATER SHED 
KM Compute hydrograph for 8R 
BA 11.62 
LS 5.611 61.49 
UD 11.8 
I f*f*****l*.*~**l**.*f- 

KK Com28B 
KM Combine two hydrographs at Node 28 
HC 2 
* .*.**.*%**.*.********* 

KK Rt29 
KM Route hydrograph to Node 29 
XD 1 1 

KK 10R SUB-WATER SHED 
KM Compute hydrograph Eor 10R 
BA 21.41 
LS 2 . 7 2 4  60 
UD 19.2 
1 ...................... 

KK Cod9 
KM Combine two hydrographs at Node 29 
HC 2 
* . . ~ * ~ * * * , . * ~ * * * + * * ~ ~ . .  

KX Rt30 
KM Route hydrograph to Node 30 
KO 1 1 

KK 6R SUB-WATER SHED 
KM Compute hydrograph for 6R 
BA 16.37 



LINE 

HEC-1 INPUT PAGE 23 

ID . . . . . . .  

KK Com3OA 
KM Combine cwo hydrographs at Node 30 
HC 2 
* * * f . ~~ t * * . * t f . . f * * f l . t  

KK 4R SUB-WATER SHED 
KM Compute hydrograph for 4R 
BA 4.73 
LS 2.992 60 

KM Combine two hydrographs at Node 30 
HC 2 

KK Rt31 
KM Route hydrograph to Node 31 
KO 1 1 
RS 1 S M R  -1 
SV 0 555.09 2027.13 2913.81 3589.64 4070.74 5120.11 6031.24 
SQ 0 1000 2000 3000 4000 5000 7500 10000 
1 ...*.. f.*.+f*..l...**. 

KK 2R SUB-WATER SHED 
KM Compute hydrograph for 2R 
BA 5.58 
LS 1.806 60 

KK Com31A 
KM Combine two hydrographs at Node 31 
HC 2 

KK 3R SUB-WATER SHED 
KM Compute hydrograph for 3R 
BA 4.41 
LS 2.472 60 
UD 13.8 . *......** **.*.**.*...* 

KK Com31B 
KM Combine two hydrographs at Node 31 
HC 2 

...***~*.+.*.**.*..*.. 



LINE 

HEC-1 INPUT PAGE 24 

KK Rt32 
KM Route hydrograph to Node 32 

KK 1R SUB-WATER SHED 
KM Compute hydrograph for 1R 
BA 16.89 

KK Cod2 
XM Combine two hydrographs at Node 32 
HC 2 . *..*~*~.**~...*~**.*.* 

KK DIV3 
KM Diversion from Raymondville main channel to La Sal Viejo 
DR DIV3 . I**,.****.*r..**.r.(tr 
KK 17R SUB-WATER SHED 
KM Compute hydrograph for 17R 
BA 6.47 
LS 2.955 60 
UD 19.1 

+*..***.****...*~***~* 

KK COm33A 
KM Combine two hydrographs at La Sal Viejo 
HC 2 

. ~ ~ * * ~ * * * * * * * * * . . . * * ~ .  

KK 23R SUB-WATER SHED 
KM Compute hydrograph for 23R 
BA 94.54 
LS 2.901 6 0 
UD 68.9 . **** * *+* * . * * * * * * - * * * * *  

KK Cod3B 
KM Combine two hydrographs at La Sal Viejo 
HC 2 
* . * , * * . * ~ * * ~ * ~ ~ ~ + * ~ ~ * - *  



INPUT 
LINE 

NO. 

SCHEMATIC DIAGRAM OF STREAM mTW0R.K 

(V) ROUTING (_-.  r)  DIVERSION OR PUMP FLOW 

I . ) CONNECTOR I<---) RETURN OF DIVERTED OR PUMPED FLOW 



LINE 

HEC-1 INPUT PAGE 25 

KK L N  
KM Route hydrograph through La  Sal Viejo 
KO 1 1 
RS 1 STOR - 1 
SJ 0  1690 4532 9 7 3 0  17040 18480 19000 
SQ 0 163 465 825 1230 1490 1550 



. - - - - - . - > DIVl 
DIV1 

V 
v 
6R 

SC4AAB . . . . . . . . . . . .  
v 
v 

4 BCANA 
v 



SM-18 

1BC1 . . . . . . . . . . . .  

SM- 17 

SM- 16 

Com9B . . . . . . . . . . . .  
v 
v 

RtlO 

Coml OA 





.< ---.--- DIVl 
DIVl 





8 1 2  Com33B. . . . . . . . . .  
v 
v 

8 1 5  LSV 

I *")  RUNOFF ALSO COMPUTED AT THIS LOCATION 



RUNOFF SUKUAKY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, ARER IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR HAXIHUM PERIOD 
FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE OPERATION STATION 

ROUTED TO 
1R 

2 COMBINED AT 
1C 

ROUTED TO 
2R 

HYDROGRAPH AT 
SC-7C 

HYDROGRAPH AT 
SC-6A 

3 COMBINED AT 
2C 

ROUTED TO 
3R 

HYDROGRAPH AT 
SC-6B 

HYDROGRAPH AT 
SC-7D 

ROUTED TO 
3R 

3 COMBINED AT 
3C 

HYDROGRAPH AT 
SCSA 

ROUTED TO 
5ACMIA 

ROUTED TO 
5 A R m  

2 COMBINED AT 
5m1 

ROUTED TO 
5AlCAN 

ROUTED TO 
SAlRT 

HYDROGRAPH AT 
SC5B 

2 COMBINED AT 
4C1 

HYDROGRAPH AT 



ROUTED TO 
4ACANA 

ROUTED TO 
4AROUT 

HYDROGRAPH AT 
SC-PA1 

2 COMBINED AT 
SC4AA1 

ROUTED TO 
4AlCAN 

ROUTED TO 
4AlROU 

HYDROGRAPH AT 
SC-4B 

2 COMBINED AT 
SC4AAE 

ROUTED TO 
4BCANA 

ROUTED TO 
4AABRT 

HYDROGRAPH AT 
SC-4B1 

2 COMBINED AT 
SC-4 

3 COMBINED AT 
4C2 

ROUTED TO 
5R 

HYDROGRAPH AT 
SC-3 

2 COMBINED AT 
5C 

DIVERSION TO 
D I V l  

HYDROGRAPH AT 
D I V l  

ROUTED TO 
6R 

HYDROGRAPH AT 
SC-3B 

2 COMBINED AT 
6C 

ROUTED TO 
7R 

HYDROGRAPH AT 
SC-2 

2 COMBINED AT 
7C 

ROUTED TO 
8R 

HYDROGRAPH AT 



2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED To 

HYDRCGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

SC-1 

8C1 

sc-8 

1BR 

SM-18 

lBCl 

SM-17 

1BC2 

2BR 

SM-16 

2 BC 

3 BR 

SM-15 

3BC 

4 BR 

SK-14 

4BC 

8BR 

SK-13 

8C2 

8C3 

9R 

295 

Com9A 

28s 

C om9 B 

RtlO 



HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPW AT 

2 COMBINED AT 

DIV2 

DIV2  

275 

ComlOA 

2 6 5  

2 4 s  

ComlOB 

R t l l  

2 2 5  

Coml  l A  

2 0 5  

C o m l l B  

R t 1 2  

1 8 s  

c o m l 2  

R t 1 3  

165 

Coml3A 

1 5 s  

C o m l 3 B  

R t 1 4  

1 3 5  

Coml4A 

1 4 5  

Corn148 

Rt15 

11s 



ROUTED TO 

HYDROGRAPH A T  

2 COMBINED AT 

ROWED TO 

HYDROGRAPH A T  

2 COHBINED AT 

ROUTED TO 

KYDRCGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED A T  

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED AT 

HYDROGRAPW AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH A T  

2 COMBINELI A T  

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

KYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 



HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDRDGRAPH AT 

2 COIWINED AT 

ROUTED TO 

HYDROGPAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COHBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

Com28A 

8R 

Com28B 

R t 2 9  

1 0 R  

corn29 

R t 3 0  

6 R  

Corn3OA 

4R 

COm30B 

R t 3 1  

2 R  

Com31A 

3R 

COm31B 

R t 3 2  

1 R  

Corn32 

DIV3 

1 7 R  

Com33A 

23R 

Corn338 

LSV 



SU&WR.Y OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) 

INTERPOLATED TO 
COMPUTATION INTERVAL 

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME 
PEAK PEAK 

(MINI (CFS) (MIN) (IN1 (MINI (CFS) ( MIN ) (IN) 

1R MANE 60.00 12.46 4860.00 0.08 60.00 12.46 4860.00 0.08 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.7543E+02 EXCESS=O.OOOOE+OO OUTFLWJ=O.I512E+02 BASIN STORAGE=0.7456E-02 PERCENT ERROR= 

2R MANE 60.00 42.29 2760.00 0.12 60.00 42.29 2760.00 0.12 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l795E+03 EXCESS=O.OOOOE+OO OUTFLOW=O.l78BE+03 BASIN STORAGE=0.2367E-01 PERCENT ERROR= 

3R MANE 60.00 255.31 3300.00 0.28 60.00 255.31 3300.00 0.28 

CONTINUITY SUMmmY (AC-FT) - INFLOW=O.l385E+04 EXCESS=O.OOOOE+OO OUTFLOW=0.1385E+04 BASIN STORAGE=O.l986E-01 PERCENT ERROR= 

3R MANE 60.00 38.55 2700.00 0.36 60.00 38.55 2700.00 0.36 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.L179E+03 EXCESS=O.OOOOE+OO OUTPLOW=O.l173E+03 BASIN STORAGE=0.5410E-02 PERCENT ERROR= 

5AROUT MANE 39.00 417.48 5148.00 0.78 60.00 417.39 5160.00 0.78 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0,1606E+04 EXCESS=O.OOOOE+OO OUTFL~=O.l606E+04 BASIN STORAGE=0.3599E+OO PERCENT ERROR= 

SAlRT MANE 24.00 338.08 6384.00 0.51 60.00 337.86 6360.00 0.51 

CONTINUITY SUMMARY (Ac-FT) - INFLoW=0.1207E+O4 EXCESS=O.OOOOE+OO OUTFLOW=O.l196E+04 BASIN sToRAG~=O.l447E+01 PERCENT ERROR= 

4AROUT MANE 60.00 42.18 7560.00 0.12 60.00 42.18 7560.00 0.12 

CONTINUITY SWWARY (AC-FT) - INPLOW=0.190OE+03 EXCESS=O.OOOQE+OO OUTFLOW=O.l897E+03 BASIN STORAGE=O.l295E+OO PERCENT ERROR= 

CONTINUITY SUMMARY (Ac-FT) - I~FLoW=0.3809E+O3 EXCESS=O.OOOOE+OO OUTFLOW=0.3792E+03 BASIN STORAGE=O.l776E+OO PERCENT ERROR= 

4AABRT MANE 24.00 192.22 2640.00 0.17 60.00 192.22 2640.00 0.17 

CONTINUITY SUMMRRY (AC-FT) - INFLOW=0.4037E+O3 EXCESS=O.OOOOE+OO OUTFLOW=0.4036E+03 BASIN STORAGE=0.782OE+OO PERCENT ERROR= 

1BR MANE 60.00 409.64 4260.00 2.30 60.00 109.64 4260.00 2.30 

CONTINUITY SUMMARY (AC-FTI - INFLOW=O.2456E+04 EXCESS=0.0000E+00 OUTFLOW=O.2456E+04 aASIN STORAGE=0.7541E-02 PERCENT ERROR= 

2BR MANE 60.00 798.74 3780.00 1.63 60.00 798.74 3780.00 1.63 

CONTINUITY SUMMARY (AC-€TI - INFLOW=0,4694E+04 EXCESS=O.OoO0E+OO OUTFLOW=0.4695E+04 BASIN STORAGE=0.7389E-02 PERCENT ERROR= 

3BR MANE 49.62 1043.19 3919.96 1.54 60.00 1043.17 3960.00 1.54 

CONTINUITY SUMMARY (AC-€TI - INFLOW=0.6502E+04 EXCESS=O.OOOOE+OO OUTFLOW=0.6502E+04 BASIN STORAGE=0.1632E+OO PERCENT ERROR= 



4BR MANE 

CONTINUITY SlJKbP&Y [AC-FT) 

8BR MANE 

CONTINUITY SUMMARY (AC-FTI 

9R MANE 

CONTINUITY SUMMARY (RC-FTI 

Rt25 HANE 

CONTINUITY SUMMARY (AC-FT) 

58.58 1304.45 3808.01 1.62 60.00 1304.41 3840.00 1.62 

- INFLOW=0.7831E+04 EXCESS=O.O000E+OO OUTFLOW=0.7831E+04 BASIN STORAGE=0.2376E+OO PERCENT ERROR= 0.0 

60.00 1564.32 4020.00 1.70 60.00 1564.32 4020.00 1.70 

- INFLOW=0.1013E+05 EXCESS:0.0000E+00 OTJTFLOW=0.1013E+05 BASIN STOP.AGE=0.7430E+00 PERCENT ERROR= 0.0 

60.00 2637.66 3960.00 0.84 60.00 2637.66 3960.00 0.84 

- INFLOW=O.l907E+DS EXCESS=O.OOOOE+OO OUTFLOW=O.l907B+05 BASIN STORAGE=0.8702E+01 PERCENT ERROR= 0.0 

60.00 314.22 3180.00 0.59 60.00 314.22 3180.00 0.59 

- INPLOW=0.1199E+O4 EXCESS=O.OOOOE+OO OUTFLOW=O.l193E+O4 BASIN STORAGB=O.4836E+OO PERCENT ERROR= 0.4 



SUMMARY OF.DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 5ACANA 
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 . . . . . . . . . . . . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 135.00 140.67 16O.R) 
STORAGE 
OUTFLOW 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMDM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-E"I CFS HOURS HOURS HOURS 

1.00 140.85 0.03 1375. 418. 21.00 82.00 0.00 
S W Y  OF DAM OVERTOPPINGlBREACH ANALYSIS FOR STATION SAlCAN 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 . . . . . . . . . . . . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 115.00 116.80 117.20 
STORAGE 0. 974. 1190. 
OUTFLOW 0. 0. 1346. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 116.96 0.00 1060. 340. 0.00 98.00 0.00 
SUMMARY OF DAM OVERTOPPINGIBREACH ANALYSIS FOR STATION 4ACANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 160.00 171.74 171.83 
STORAGE 
OUTFLOW 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFbOW FAILURE 
PME W. S .ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

SUMMARY OF DAM OVERTOPPINGlBREACH ANALYSIS FOR STATION 4AlCAN 
(PEAKS SHOWN ARE FOR INTEFWAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 . . . . . . . . . . . . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 140.00 141.00 141.11 
STORAGE 0. 495. 549. 
OUTFLOW 0. 0. 439. 

RATIO MAXIMUM MAXIMUM MAXIMDM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 141.07 0.00 528. 205. 0.00 35.00 0.00 
SDMMARY OF DAM OVERTOPPINGIBREACH ANALYSIS FOR STATION 4BCANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN I INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 110.00 
STORAGE 0. 
OUTFLOW 0. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMDM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV 0VERDA.M AC-FT CFS HOURS HOURS HOURS 

"' NORMAL END OF HEC-1 "' 



HEC-1 MODEL 

PROPOSED CONDITIONS 
25% DIVERSION 

100-YEAR MODEL 



- 
* " . * r * * * r r * + + r * + + r * * * * ~ * . . * * * * * * , ~ +  

. LOOD HYDROGRAPH PACKAGE IHEC-1) * 
MAY 1991 

VERSION 4.0.1E 
* Lahey F77L-EM132 version 5.01 + 

Dodson & Associates, Inc. 
* RUN DATE 11/07/01 TIME 15:29:56 * 
* * * . r t * ~ * * * l t * * . * * t . * ~ * * * . * ~ ~ * ~ * * t * *  

XXXXXXX XXXX X xxxxx X 
X X X  X X 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731. HECZGS, HEClDB, AM) HEClKW 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OP -AMSKK- ON RM-CARD WAS CHANGED WITH RWISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
N?S'J OPTIONS: DAMBREAK OUTFLOW SUBMERGBiCE , SINGLE DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:RW\D TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREW RM) AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

....................................... 

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER 

609 SECOMl STREET 
DAVIS, CALIFORNIA 95616 

(916) 551-1748 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



HEC-1 INPUT PAGE 1 

LINE ID . . . . . . .  1 . . . . . . .  2.......3.......4.......5.......6.......7.......8.......9...... 10 

1 I.*f..*.....*.****.,.* 

+ Hidalgo County Flood Insurance Study 
Job No. 11-00389-002 

' File Name: Deten100.DAT Proposed with Detention Conditions 
* 100-year ~ain-fall Future D e v e l o m t  
t t**.*...**t..~**.*.*.*.***.**~..*.~*...*..**.. 

* HEC-1 &el for the North-West m i n  drain area 
Model sequence is as follows: 

r tt.tt*.*t**...*.t...*..*....*.*~.*..*.***..*.. 

revised rainfall from USGS report 98-4044 
* REVISED CN TYPE I ANTECEDANT 
REVISED LAG BASED ON REVISED CN I 

' IA LOSSES CALCULATED BASED ON 3. HEAVY CROP. 1" RURAL. 0' URBAN 
ADDITION MAJOR DEPRESSION STORAGE ADDED WHERE APPLICABLE 
SEE SPREADSHEET LANDUSE-SOIL-CN-1A.XLS FOR IA CALCS. 

' ROUTED 5&4 BASINS THROUGH STORAGE 
MODIFIED PULS ROUTING REACHES 5R-9R 

* CORRECTED DA FOR SM-18 PROM 37.73 TO 27.11 
'DIAGRAM 
ID West Main drain area 
ID 100-year Rain-fall adjusted for area; Lag Time calculated using SCS Method 
IT 60 lJANOl 0 300 
TO 4 -- ............................................................ 

Start calculating hydrograph for the sub water sheds 
* that drain to the West Main drain. ............................................................ 
KK SC-7A SUBWATER SHED 
KH Compute hydrograph for sub-water shed SC-7A 
BA 18.4 
pH 1 4.68 5.65 6.29 7.51 8.61 9.19 
LS 5.721 60 
UD 53.5 ....................... 
KK 1R 
KH Route hydrograph from head water to node 1 using Muskingum-Cunge Method 
RD 

KK SC-7B SZTBWATER SHED 
KH Compute hydrograpn for sub-water shed SC-7B 
BA 9.82 
LS 5.282 60 



RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIE3 IN HOURS. RREA IN SQUARE MILES 

PEAK TIMZ OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

BASIN MAXIMUM Tim OF 
AREA STAGE MAX STAGE OPERATION STATION 

HYDROGRAPH AT 
SC - 7A 

ROUTED TO 
1R 

HYDROGRAPH AT 
SC-76 

2 COMBINED AT 
1C 

ROUTED TO 
2R 

HYDROGRAPH AT 
sc-7C 

HYDROGRAPH AT 
SC-6A 

3 COMBINED AT 
2C 

ROWED TO 
3R 

HYDROGRAPH AT 
SC-66 

HYDROGRAPH AT 
SC-7D 

ROUTED TO 
3R 

3 COMBINED AT 
3C 

ROWED TO 
4R 

HYDROGRAPH AT 
SC5A 

ROUTED TO 
SACANA 

ROUTED TO 
SAROUT 

HYDROGRAPH AT 
SC5AL 

ROUTED TO 
SAlCAN 

ROUTED TO 
5ALRT 

HYDROGRAPH AT 
SC5B 

2 COMBINED AT 
4C1 



HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

4AABRT 

SC-4B1 

s c - 4  

4C2 

5R 

s c - 3  

5C 

D I V l  

D I V l  

6R  

SC-3B 

6C 

7 R  

SC-2 

7C 

8R 



HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDRWRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDRWRAPH AT 

2 COMBINED AT 

ROUTED TO 

sc-l 

8 C 1  

SC-8 

1 BR 

SM-18 

l B C l  

SM-17 

1BC2 

2 BR 

SM-16 

2 BC 

3 BR 

SM-15 

38C 

4BR 

SM-14 

4BC 

8 BR 

SM- 1 3  

8C2 

8C3 

9R 

2 9 5  

Cam9A 

2 8 s  

Com9B 

R t l O  



DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COKBINED AT 

ROUTED TO 

HYDRCGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGF!APH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 



2 COMBINED AT 

R W T E D  TO 

KYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAF'H AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 CDMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 



HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROOTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

1 1 R  

COm28A 

8R 

Com28E 

R t 2 9  

1 OR 

Com2 9 

R t 3 0  

6R 

C o d O A  

4R 

C o d O B  

R t 3 1  

2R 

C 0 d l A  

3R 

Com31B 

Rt32 

1 R  

C o d 2  

DIV3 

1 7 R  

C o d 3 A  

23R 

COm33B 

LSV 



S-Y OF KINEMATIC WAVE - MUSKINGDM-CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) 

INTERPOLATED TO 
COMPUTATION INTERVAL 

ISTAQ EL- DT PEAK Tim TO VOLUHE DT PEAK TIME TO VOLUME 
PEAK PEAK 

IMIN) ICFSI IMIN) (IN) (MIN) ICFS) WIN) (IN) 

1R MANE 60.00 175.66 4380.00 1.08 60.00 175.66 4380.00 1.08 

CONTINUITY SUMMARY IAC-FT) - INFLOW=O.l056E+04 EXCESS=O.OOOOE+OO OUTFLOW=O.l056E+04 BASIN STORAGE=0.1018E-01 PERCENT ERROR= 0.0 

2R MANE 60.00 327.51 2460.00 1.18 60.00 327.51 2460.00 1.18 

CONTINUITY SUMMARY (AC-PT) - INFLOW=O.l777E+04 EXCESS=Q.OOOOE+OO OUTFLOW=O.l776E+Oh =SIN SMRAGE=0.3912E-01 PERCEWT ERROR= 0.0 

CONTINUITY SUMEW(Y (AC-FTI - INFLOW=0.7334E+04 MCESS=O.O000E+OO OUTFLOW=0.7333E+04 EIASIN STORAGE=0.3812E-01 PERCENT ERROR= 0.0 

3R MANE 60.00 183.40 2520.00 1.68 60.00 183.40 2520.00 1.68 

CONTINUITY SUMMARY IAC-FTI - INFLOW=0.5506E+03 EXCESS=O.OOoOE+OO OUTFLOW=0.5498E+03 BASIN SMRAGE=0,5648E-02 PERCENT ERROR= 0.1 

5AROUT MANE 48.00 1081.04 4272.00 2.44 60.00 1080.84 4260.00 2.44 

CONTINUITY SUMEW(Y IAC-FT) - INFLOW=0.5000E+04 EXCESS=O.OOOOE+OO OUTFLOW=O.5004E+04 BASIN STORAGE=0.4968E+00 PERCENT ERROR= -0.1 

5A1RT MANE 60.00 1087.03 4680.00 2.20 60.00 1087.03 4680.00 2.20 

CONTINUITY SUMEW(Y (AC-FT) - INFLOW=0.5164E+O4 EXCESS=O.OOOOE+OO OUTFLWU=0.5163E+04 BASIN STORAGE=0.2022E+01 PERCENT ERROR= 0.0 

4AUOUT MANE 33.00 1011.01 3960.00 1.80 60.00 1011.01 3960.00 1.80 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2946E+04 WCESS=O.OOOOE+OO OUTFLOW=0.2946E+04 BASIN STORAGE=O.l572E+OO PERCENT ERROR= 0.0 

4AlROU MANE 18.00 1009.21 4140.00 1.89 60.00 1009.21 4140.00 1.89 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.3835E+04 EXCESS=O.O000E+OO OUTFLOW=0.3834E+04 BASIN STORAGE=0.2044E+00 PERCENT ERROR= 0.0 

4AABRT MANE 12.00 1147.06 1932.00 1.88 60.00 1144.65 1920.00 1.88 

CONTINUITY SUMMARY (AC-FTI - INFLOW=0.4351E+04 EXCESS=O.OOOOE+OO OUTFLOW=0.4354E+04 BASIN STORAGE=0.8935E+00 PERCENT ERROR= -0.1 

1BR MANE 60.00 768.80 4200.00 4.32 60.00 768.80 4200.00 4.32 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.4607E+04 EXCESS=O.OOOOE+OO OUTFLOW=0.4607E+04 BASIN STORAGE=0.7847E-02 PERCENT ERROR= 0.0 

2BR MRNE 53.32 1674.43 3838.77 3.45 60.00 1674.37 3840.00 3.45 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.9971E+04 EXCESS=O.OOOOE+OO OUTFLOW=0.9972E+04 BASIN STORAGE=O.l659E-01 PERCENT ERROR= 0.0 

3BR MANE 38.36 2228.20 3989.46 3.31 60.00 2228.00 3960.00 3.31 

CNUITY SInWARY (Ac-FT) - INFLOW=O.l402E+05 EXCESS=O.O00OE+00 OUTFLOW=O.14021+05 BASIN STORAGE=0.3455E+00 PERCENT ERROR= 0.0 



- 
4BR MANE 46.65 2700:01 3872.27 3.41 60.00 2699.99 3900.00 3.41 

CONTINUITY s m y  (AC-FT) - INFLOW=O.l646E+05 EXCESS=O.OOOOE+OO OUTFLOW=O.l646E+05 BASIN STORAGE=0,4912E+OO PERCENT ERROR= 0.0 

8BR MANE 60.00 3204.94 4080.00 3.49 60.00 3204.94 4080.00 3.49 

CONTINUITY SUMMRRY (AC-FT) - 1~~LOW=0.2084E+05 EXCESS=O.OOOOE+OO OUTFLOW=0.2084E+05 BASIN STORAGE=O.l453E+Ol PERCENT ERROR= 0.0 

9R MANE 60.00 5965.77 4440.00 2.09 60.00 5965.77 4440.00 2.09 

CONTINUITY S ~ Y  (AC-FT) - INFLOW=0.4731E+05 EXCESS=O.OOOOE+OO OUTFLOW=0.4731E+05 BASIN STORAGE=0.1721E+OZ PERCENT ERROR= 0.0 

Rt24 MANE 60.00 46.61 2640.00 0.38 60.00 46.61 2640.00 0.38 

CONTI~ITY (AC-FT) - INFLOw=0.9694E+02 EXCESS=O.OOOOE+OO OUTFLOW=0.9480E+02 BASIN STORAGE=0.3377E+OO PERCENT ERROR= 1.9 

Rt25 MANE 60.00 1050.06 2940.00 1.93 60.00 1050.06 2940.00 1.93 

CO~INUITY  my (AC-FT) - INFL0~=0.3869E+04 EXCESS=O.OOOOE+OO OUTFLOW=0.3861E+04 BASIN STORAGE=0.5026E+OO PERCENT ERROR= 0.2 



S W Y  OF DAM OVERTOPPINGIBREACH ANALYSIS FOR STATION 5ACANA 
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 135.00 140.67 140.82 
STORAGE 
OUTFLOW 

RATIO 
OF 
PMF 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
W.S.ELEV OVERDAM AC-FT CFS HOURS HOURS HOURS 

141.00 0.18 1522. 1081. 64.00 68.00 0.00 
S-Y OF DAM OVERTOPPINGIBREACH ANALYSIS FOR STATION SAlCAN 

{PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 . . . . . . . . . . . . . . .  INITIAL VALlTE SPILLWAY CREST TOP OF DAM 
ELEVATION 115.00 116.80 117.20 
STORAGE 0. 974. 1190. 
OUTFLOW 0. 0. 1346. 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
W.S.ELEV OVERDAM AC-FT CFS HOURS HOURS HOURS 

RATIO 
OF 
PMF 

117.15 0.00 1162. 1088. 0.00 73.00 0.00 
SUMMARY OF DAM OVERTOPPINGIBREACH ANALYSIS FOR STATION 4ACANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 160.00 171.74 171.83 
STORAGE 0. 2155. 2217. 
OUTFLOW 0. 0. 3 8 

RATIO 
OF 
PMF 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
RESERVOIR DEFTH STORAGE OUTFLOW OVER TOP MAX OUTPCOW FAILURE 
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

172.32 0.49 2555. 1012. 101.00 64.00 0.00 
SUMMARY OF DAM OVERTOPPINGIBREACH ANALYSIS FOR STATION 4AlCAN 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 140.00 141.00 141.11 
STORAGE 0. 495. 549. 
OUTFLOW 0. 0. 439. 

PLAN 1 . . . . . . . . .  

MAXIMUN MAXIMUM MAXIMUM MAXIMUN DURATION TIME OF TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

RATIO 
OF 
PMF 

141.19 0.08 590. 1010. 39.00 67.00 0.00 
S W Y  OF DAM OVERTOPPINGIBREACH ANALYSIS FOR STATION 4BCANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 110.00 113.48 113.65 
STORAGE 0. 330. 346. 
OUTFLOW 0. 0. 98. 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
RESERVOIR DEPTH SMRAGE OUTFLOW OVER TOP MAX ODTFLOW FAILURE 
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

RATIO 
OF 
PMF 

- 
UORMAL END OF HEC-1 * * *  



HEC-1 MODEL 

PROPOSED CONDITIONS 
25% DIVERSION 

500-YEAR MODEL 



iLOOD HYDROGBAPH PACKAGE IHEC-1) 
MAY 1991 

VERSION 4.0.1E 
* Lahey F77L-EM/32 version 5 .O1 * 

Dodson & Associates, Inc. 
" RUN DATE 11/12/01 TIME 13:29:38 * 
f * * . * f * * f * * f * l * . * * * * + * + ~ * . * . * ~ . ~ . ~ * * * * ~ * *  

* f f * l f * * * * f f . * , * * * . ~ ~ . ~ * * * * * ~ ~ ~ ~ ~ . . * ~ ~ *  

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

THIS PROORAM REPLACES ALL PRGVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HEClGS. HEClDB, AND HEClKW 

THE DEFINITIONS OF VMIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DIlMBREAK OUTFLOW SUBMERGENCE , SINGLE EVmT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 



1 

LINE 

HEC-1 INPUT PAGE 1 

* Hidalgo County Flood Insurance Study 
+ Job No. 11-00389-002 
* File Name: Deten5OO.DAT Proposed with Detention Conditions 

500-year Rain-fall Future Development ............................................... 
HEC-1 model for the North-West main drain area 
Model s m e n c e  is as follows: ............................................... 
revised rainfall from USGS report 98-4044 

* W I S E D  CN TYPE I ANTECEDANT - 

W I S E D  LAG BASED ON REVISED CN I 
IA LOSSES CRCCULATED BASED ON 3 "  HEAVY CROP, 1" RURAL. 0" URBAN 
ADDITION W O R  DEPRESSION STORAGE ADDED WHERE APPLICABLE 

+ SEE SPREADSHEET LANDUSE-SOIL-CN-IA.XLS FOR IA CALCS. 
RODTED 5&4 BASINS THROUGH STORAGE 
MODIFIED PULS ROOTING REACHES 5R-9R 

* CORRECTED DA FOR SM-18 FROM 37.73 TO 27.11 
*DIAGRAM 
ID West Main drain area 
ID 500-year Rain-fall adjusted for area; Lag Time calculated using SCS Method 
IT 60 lJANOl 0 300 

Start calculating hydrograph for the sub water sheds 
that drain to the West Main drain. ............................................................ 

KK SC-7A SUBWATER SHED 
KM Compute hydrograph for sub-water shed SC-7A 
BA 18.4 

KK 1R 
KM Route hydrograph from head water to node 1 using Muskingum-Cunge Me'thod 
RD 
RC 0.08 0.03 0.08 19200 0.0002 217 
RX 1000 2500 2917 2994 3005 3061 4500 5000 
RY 203.5 202.0 204.4 191.53 191.53 204.5 199.9 199.0 ....................... 
KK SC-76 SUBWATER SHED 
KM COmpute hydrograph for sub-water shed SC-7B 
BA 9.82 
LS 5.282 60 
rn 20.1 ....................... 



RUNOFF SUMMRRY 
FLOW I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

OPERATION STATION 

HYDROGRAPH AT 
SC-7A 

ROUTED TO 
1 R  

HYDROGRAPH AT 
SC-7B 

2 COMBINED AT 
1 C  

HYDROGRAPH AT 
SC-7C 

HYDROGRAPH AT 
SC-6A 

3 COMBINED AT 
2 C  

ROUTED TO 
3 R  

HYDROGRAPH AT 
SC-6B 

HYDROGRAPH AT 
SC-7D 

ROUTED TO 
3 R  

3 COMBINED AT 
3 C  

ROUTED TO 
4R 

HYDROGRAPH AT 
SC5A 

ROUTED TO 
5ACANA 

ROUTED TO 
5AROIJT 

HYDROGRAPH AT 
SC5A1 

2 COMBINED AT 
5AA1 

ROUTED TO 
5AlCP.N 

ROUTED TO 
5 A l R T  

HYDROGRAPH AT 
SCSB 

2 COMBINED AT 
4 C 1  

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6 - ~ 0 m  2 4 . ~ 0 ~ ~  T-HOUR 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE 

HYDROGRAPH AT 



ROUTED To 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROWED TO 

HYDRCGFShPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED To 

HYDROGRAPH AT 

2 COMBINED AT 

3 COMBINED AT 

ROWED TO 

HYDRCGRAPH AT 

2 COKBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

SC-4A 

4ACAN.4 

4AROUT 

SC-4A1 

SC4AAl 

4AlCAN 

4AlROU 

3 2 - 4 8  

SC4AAB 

4BCANA 

4AABRT 

SC-4B1 

s c - 4  

4C2 

5R 

SC-3 

5C 

D I V l  

D I V l  

6R 

SC-3B 

6C 

7R 

SC-2 

7C 

8R 



2 COMBINED AT 

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HMROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

DIVERSlON TO 

SC-1  

8 C 1  

SC-8 

1 BR 

SM-18 

l B C l  

SM-17 

1BC2 

ZBR 

SM-16 

2 BC 

3 BR 

SM-15 

3 BC 

4 BR 

SM-14 

4BC 

8 BR 

SM-13 

8CZ 

8C3  

9R 

2 9 5  

Com9A 

2 8 s  

Com9B 

R t l O  



HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

WYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

D I v 2  

D I v 2  

2 7 5  

ComlOA 

2 6 5  

2 4 s  

ComlOB 

R t l l  

2 2 s  

C d l A  

2 0 5  

C d l B  

R t l 2  

1 8 s  

Corn12 

R t l 3  

1 6 5  

Coml3A 

1 5 s  

Corn138 

R t 1 4  

1 3 5  

Coml4A 

1 4 5  

Coml4B 

R t 1 5  

11s 



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

Corn15 

R t 1 6  

7 s  

Corn16 

R t 1 7  

65 

C o d 7  

R t 1 8  

4s 

COml8A 

3s 

Corn18B 

R t 1 9  

2 s  

Coml9A 

1s 

Coml9B 

D I V l  

SC-3A 

20C 

21R 

2 9 a R  

Com21A 

29R 

C o m 2 l B  

22R 

2 8 a R  



ROUTED TO 

HYDROGRAPH AT 

2 COMBINE0 AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBIND AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED To 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTW TO 

HYDROGRAPH AT 



2 COMBINED AT 

HYDROGRAPH A T  

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED AT 

ROUTED TO 

HYDRCGRAPH A T  

2 COMBINED A T  

HYDROGRAPH AT 

2 COMBINED A T  

ROUTED TO 

HYDRCGRRPH AT 

2 COMBINED A T  

HYDRCGRAPH AT 

2 COMBINED A T  

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDRCGRAPH AT 

HYDRCGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED A T  

ROUTED TO 

1 1 R  

COmZ8A 

8R 

C o r n 8 6  

R t 2 9  

1 0 R  

Cam29 

K t 3 0  

6R 

COmllOA 

4R 

Com3OB 

R t 3 1  

2R 

COm31A 

3 R  

Com31B 

R t 3 2  

1 R  

c o m 3 2  

DIV3  

1 7 R  

COm33A 

23R 

COm33B 

LSV 



SUMMRRY OF KINEMATIC WAVE - MUSKINGW-CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) 

INTERPOLATED TO 
COMPUTATION INTERVAL 

ISTAQ EL- M PEAK TIME TO V O L W  M PEAX TIME TO VOLUME 
PEAK PEAK 

IMIN) (CFS) (MIN) (IN) WIN) (CFSI (MINI IN) 

1R MANB 60.00 614.33 4260.00 3.76 60.00 614.33 4260.00 3.76 

COIV?INUITY SVMMARY (RC-ETI - INFLOW=0.3685E+O4 EKCESS=0.0000E+Oo OUTFLOW=0.3686E+04 BASIN STORAGE=0.8150E-02 P E R C m  ERROR= 

2R I3ANE 60.00 1059.05 2580.00 3.91 60.00 1059.05 2580.00 3.91 

CONTINUITY SuW4kRY (AC-FT) - INPLOW=0.5883E+04 EXCESS=O.OOOOE+OO OUTELOW=0.5889E+04 BASIN STORAGE=0.2276E-01 PWCGNT ERROR= 

3R MANE 60.00 3859.20 3180.00 4.26 60.00 3859.20 3180.00 4.26 

COWINUITY S m Y  (AC-FS) - INPLOW=0.2114E+05 EXCESS=O.O00OE+00 OUTFLOW=O.2111E+OS BASIN SMRAGE=O.l006E+OO PERCENT ERROR= 

3R MANE 60.00 506.73 2460.00 4.60 60.00 506.73 2460.00 4.60 

CONTINUSTY S-Y IAC-FT) - IiiFLOW=O.l509E+04 EXCESS=O.O00OE+00 OUTFLOW=O.l507E+04 BASIN STORAGE=0.5237E-02 PERCENT ERROR= 

SAROIPP MANE 60.00 2190.54 4140.00 5.53 60.00 2190.54 4140.00 5.53 

CONTINUITY S m Y  IAC-FT) - INFLOW=O.l132E+05 EXCESS=O.O000E+00 OUTFLOW=O.l133E+05 BASIN SMRAGE=0.6137E+00 PERCGNT ERROR= 

5AlRT MANE 60.00 2216.61 4320.00 5.31 60.00 2216.61 4320.00 5.31 

CONTINUITY S-Y (AC-FT) - IWLOW=O.l248E+05 EXCESS=O.O000E+00 OUTFLOW=O.l247Et05 BASIN STORAGE=0.2463E+01 PERCENT ERROR= 

4AROUT MANE 39.00 2399.22 3354.00 4.92 60.00 2398.84 3360.00 4.92 

CONTINUITY S W Y  (AC-FT) - INPLOW=O.8063E+04 EXCESS=O.OOOOE+OO OUTFLOW=0.8066E+04 BASIN STORAGE=O.l845E+OO PERCENT ERROR= 

4AlROU MANE 33.00 2431.12 3465.00 5.04 60.00 2429.39 3480.00 5.05 

CONTINUITY SumLmY (AC-FT) - INFLOW=O.l024E+05 EXCESS=O.OOOOE+OO OUTFLOW=O.l024E+05 BASIN STORAGE=0.2400E+OO PERCENT ERROR= 

4AABRT MANE 15.00 2946.33 1650.00 5.04 60.00 2872.84 1680.00 5.04 

COWINUITY S-Y (Ac-FT) - INFLOW=O. 1168E+05 EXCESS=O. 0000E+00 OUTFLOW=O. 1169E+05 BASIN STORAGE=O. 1024E+Ol PERCENT ERROR= 

1BR MANE 60.00 1389.67 4200.00 7.81 60.00 1389.67 4200.00 7.81 

CO~INUITY SUMMARY (AC-FT) - 1~FLOW=0.8329E+04 MCESS=O.O000E+00 OUTFLOW=0.8329E+04 BASIN STORAGE=O.l072E-01 PERCENT ERROR= 

2BR MANE 39.95 3269.23 3875.55 6.80 60.00 3269.02 3840.00 6.80 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l964E+05 EXCESS=0.0000E+00 OUTFLOW=O.l964E+05 BASIN STORAGErO.1748E-01 PERCENT ERROR= 

3BR MANE 41.65 4409.98 4081.26 6.59 60.00 4409.93 4080.00 6.59 

.INUITY SUMMARY IAC-FT) - I~LOW=0.2788E+05 EXCESSrO.O000E+OO OUTFLOW=0,2788E+OS BASIN STORAGE=0.7011E+OO PERCENT ERROR= 



4BR MANE 56.09 5174.19 4151.03 6.68 60.00 5173.48 4140.00 6.68 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.3228E+05 EXCESS=O.OOOOE+OO OUTFLOW=0.3220E+05 BASIN STORAGE=O.l039E+Ol PERCENT ERROR= 0.2 

8BR MANE 50.18 6163.49 4265.40 6.75 60.00 6162.93 4260.00 6.75 

CONTINUITY SUMmRY (AC-FT) - INFLOW=0.4031E+05 EXCESS=0.0000E+00 OUTFLOW=0.4031E+05 BASIN STORAGE=0.2775E+01 PERCENT ERROR= 0.0 

9R MANE 60.00 10797.99 4920.00 4.23 60.00 10797.99 4920.00 4.23 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0,9587E+05 EXCESS=O.OOOOE+OO OUTFLOW=0.9575E+05 BASIN STORAGE=0,3504E+02 PERCENT ERROR= 0.1 

Rt24 MANE 57.00 339.66 2166.00 2.69 60.00 339.55 2160.00 2.69 

CONTINUITY SUMMARY (AC-FTI - INFLOW=0.6788E+03 EXCESS=0.0000E+00 OVTFLOW=0.6721E+03 BASIN STORAGE=0,2698E+OO PERCENT ERROR= 0.9 

Rt25 MANE 60.00 2702.75 2700.00 4.83 60.00 2702.75 2700.00 4.83 

CONTINUITY SUMMARY (AC-FTI - INFLOW=0.9688E+04 EXCESS=O.OOOOE+OO OUTFLOW=0.9681E+04 BASIN STORAGE=0.5466E+OO PERCENT ERROR= 0.1 



SUMMARY OFDAM OVERTOPPINGIBREACH ANALYSIS FOR STATION ~ACANA 
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 135.00 140.67 140.82 
STORAGE 0. 1200. 1348. 
OUTFLOW 0. 0. 325. 

RATIO 
OF 
PMF 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

141.13 0.31 1656. 2190. 97.00 67.00 0.00 
SUMMARY OF DAM OVERTOPPINGIBREACH ANALYSIS FOR STATION SAlCAN 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION1 

PLAN 1 . . . . . . . . . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 115.00 116.80 117.20 -- 

STORAGE 0. 974. 1190. 
OUTFLOW 0. 0. 1346. 

RATIO 
OF 
PMF 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
RESERVOIR DEPPH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
W. S .ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

117.30 0.10 1243. 2217. 47.00 68.00 0.00 
SUMMARY OF DAM OVERTOPPINGIBREACH ANALYSIS FOR STATION 4ACANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 160.00 
STORAGE 0. 
OUTFLOW 0. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMDM DURATION TIME OF TIME OF 
OF 
PMF 

RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

172.70 0.87 2821. 2399. 129.00 55.00 0.00 
SUNMPAY OF DAM OVERTOPPINGIBREACH ANALYSIS FOR STATION 4AlCAN 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 INITIAL VALZTE SPILLWAY CREST TOP OF DAM 
ELEVATION 140.00 141.00 141.11 
STORAGE 0. 495. 549. 
OUTFLOW 0. 0. 439. 

RATIO 
OF 
Prn 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
W.S.ELN OVER DAM AC-FT CFS HOURS HOURS HOURS 

141.34 0.23 665. 2431. 78.00 56.00 0.00 
SUNMPAY OF DAM OVERTOPPINGIBREACH ANALYSIS FOR STATION 4BCANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 110.00 
STORAGE 0. 
OUTFLOW 0. 

MAXIMUM MAXIMDM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MEX OUTFLOW FAILURE 
W. S. ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

RATIO 
OF 
PMF 



HEC-1 MODEL 

PROPOSED CONDITIONS 
50% DIVERSION 

25-YEAR MODEL 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CLOOD HYDROGRAPH PACKAGE (HEC-1 I 
MAY 1991 

VERSION 4 .O. 1E 
Lahey F77L-EM/32 version 5.01 * 
DOdSon & Associates, Inc. 

RUN DATE 05/23/01 TIME 17:30:09 * 
* * t * * t * * t * * * * * * * t * * * * * * * * t * * * * t t t t *  

**** t* i t ******+*** . , t **** t** t* t t t * t t t * t  

U.S. ARMY CORPS OF ENGINEERS * 
HYDROLOGIC ENGINEERING CENTER * 

609 SECOND STREET 
DAVIS, CRLIFORNIA 95616 

X X xxxxxxx XXXXX X 
X X X  X X xx 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HEClGS, HEClDB, AND HEClKW 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREW OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 



1 

LINE 

HEC-1 INPUT PAGE 1 

. **.*+**l**.**~.*if**** 

Hidalgo County Flood Insurance Study 
Job No. 11-00389-002 
File Name: DetenO25.DAT Proposed with Detention Conditions 
25-year Rain-fall Future Development 

.............................................. 

HEC-1 model for the North-West main drain area 
* Model sequence is as follows: 
* .*tttr+.c***ttr***************,.+*.**+***.**,. 

revised rainfall from USGS report 98-4044 
* REVISED CN TYPE I ANTECEDANT 
REVISED LAG BASED ON REVISED CN I 
IA LOSSES CALCULATED BASED ON 3" H E A W  CROP, 1" RURAL, 0" URBAN 
ADDITION MAJOR DEPRESSION STORAGE ADDED WHERE APPLICABLE 
SEE SPRERDSHEET LANDUSE-SOIL-CN-1A.XLS FOR IA CALCS. - - - -  - 

* ROUTED 564 BASINS THROUGH STORAGE 
MODIFIED PULS ROUTING REACHES 5R-9R 
CORRECTED DA FOR SM-18 FROM 3 7 . 7 3  TO 27.11 

ID West Main drain area 
ID 25-year Rain-fall adiusted for area; Lag Time calculated usinq SCS Method 
IT 60- lJANOl 0 300 
I0 5 

.*** i .*.*.f.***tf+*~~~***.**..****.~+**.. . .~.**+*..**.**~.* 

+ Start calculating hydrograph for the sub water sheds 
* that drain to the West Main drain. . *.~.****r***.*t*+**.*.~.*.**..****.+**,*..*~*+***.********. 
KK SC-7A SUBWATER SHED 
KM Compute hydrograph for sub-water shed SC-7A 
BA 10.4 
PH 4 3.61 4.29 4.65 5.45 6.22 6.62 

KK 1R 
KM Raute hvdrouraDh from head water to node 1 using Muskingum-Cunqe Method 

XK SC-7B SUBWATER SHED 
KM Compute hydrograph for sub-water shed SC-7B 
BA 9.82 
LS 5.282 60 
UD 20.1 
* t * ~ * * t * * f . . ~ * f * t f * , * * .  



HEC-1 INPUT 

LINE 

KK 1C 
KM Combine hydrograph from SC-7A and SC-78. at rzode 1 
HC 2 

KK 2R 
KM Route hydrograph from node 1 to node 2 
RD 
RC 0.08 0.03 0.08 32000 0.0002 187 
RX 1000 2500 2977 2994 3005 3032 4500 5000 
RY 175 173 172 160.91 160.91 174.0 173.0 175.0 
* * * *+ * * *~ * * * * * * * * * * * *++  

KK SC-7C SUBWATER SHED 
KM Compute hydrograph for sub-water shed SC-7C 
BA 23 
LS 5.028 60 
UD 27.4 

. . . . . . . . . . . . . . . . . . . . . .  

KN Compute hydrograph for sub-water shed SC-6A 
BA 41.66 
LS 4.484 60 

KK 2C 
I\N Combine hydrograph at node 2 
HT 7 

KK 3R 
KN Route hydrograph from node 2 to node 3 
RD 

hll Compute hydrograph for sub-water shed SC-68 
BA 6.58 
LS 1.765 60 

Kt4 Compute hydrograph for sub-water shed SC-7D 
BA 6.15 

PAGE 2 
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HEC-1 INPUT 

LINE 

KK 3R 
KM Route hydrograph From of SC-7D to node 3 
RD 

KK 3C 
KM Combine three hydrograph at node 3 
HC 3 . ...................... 
KK 4 R 
KM Route hydrograph from node 3 to node 4 
RS 1 STOR -1 
SV 0 114 489 779 1639 2929 
SQ 0 680 1360 1700 2715 4240 

0.08 0.03 0.08 14400 0.0006 103 

KK SCSA subwater-shed 
KM Compute hydrograph for subwater shed SC-5A 
BA 38.43 
LS 2.575 60 
UD 5 1 
t t * * * * * * * * * * f * * * * . f * f+ t  

KK SACANA 
KM CANAL CROSSING 
RS 1 ELEV 135 0 
SS 140.67 2000 2.8 1.5 
ST 140.82 2000 2.8 1.5 

KK SAROUT 
KM Route hydrogeaph TO DOWNSTREAM CANAL 



LINE 

HEC-1 INPUT 

KK SCSA1 subwater-shed 
M Compute hydrograph for subwater shed SC-5A1 
BA 5.64 
LS 1.889 60 
UD 14.8 
* *****t*t*t*****t+***** 

KK 5AAl 
M Combinr two hydrographs 
ur  7 

KK 5AlCAN 
M CANAL CROSSING 
RS 1 ELEV 115 0 
SS 116.8 1900 2.8 1.5 
ST 117.2 4050 2.8 1.5 
SV C 2705 
SE 115 120 
* * * * + * t * f t ~ + * * , * t * * ~ * . *  

KK 5AlRT 
M Route hydrograph TO DOWNSTREAM CANAL 
RD 
RC .06 .06 .06 14900 .0017 110 
RX 0 2580 4000 5000 6000 9675 

KK SC5B subwater-shed 
M Compute hydrograph for subwater shed SC-5B 
BA 9.02 
LS 2.515 60 
UD 13 
t *t***l***t***+**ft*l** 

KK 4C1 
KM Combine two hydragraphs 
HC 2 
f + * * * t f * f . * * * t * * t * ~ * * * +  

KK SC-4A subwater-shed 
KM Compute hydrograph for subwater shed SC-4A 
BA 30.73 

KK 4ACANA 
KM C A W  CROSSING 
RS 1 ELEV 160 0 
SS 171.74 500 2.8 1.5 
ST 171.83 500 2.8 1.5 
SW 500 500 500 500 500 500 
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LINE 

HEC-1 INPUT 

KK 4RROUT 
KM Route hydrograph TO DOWNSTREAM CANAL 
RD 

KK SC-4A1 subwater-shed 
KN Compute hydrograph for subwater shed SC-4AI 
BA 7.34 
IS 2.158 60 
UD 10.85 

* * . f . * f f f l * * t * * * ~ . . * * ~  

KK SC4AA1 
KM Combine two hydrographs 
HC ? 

KK 4AlCAN 
I(H CANAL CROSSING 
RS 1 ELEV 140 0 
SS 141 4300 2.8 1.5 
ST 141.11 500 2.8 1.5 
SW 500 500 
SE 141.33 141.55 
SV 0 2475 
SE 140 145 

t********.**t********~ 

KK 4AlROU 
KM Route hydrograph TO DOWNSTREAM CANAL 
RD 
RC .06 .06 .06 BOO0 .003 145 
RX 0 700 1500 1800 2300 2400 
RY 130 127.5 126.5 130 135 135 

...................... 

KK SC-48 subwater-shed 
KN Compute hydrograph for subwater shed SC-4B 
BA 5.44 

UD 6.6 . ****f.*.*.++ff*,***.** 

COMBINE WATERSHEDS SC-IA,4A1.48 

PAGE 5 
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LINE 

HEC-1 INPUT 

KK SC4AAB 
KM Combine two hydrographs 
HC 2 

*,**t******+**t******* 

KM CANAL CROSSING 
RS 1 ELEV 110 0 
SS113.48 500 2.8 1.5 

KK 4AABRT 
KM Route hydrograph TO DOWNSTREAM WWAL 
RD 
RC .06 .06 .06 lo800 .0018 105 
RX 0 1100 2000 2600 3000 3500 4000 5000 
RY 110 105 100 98 100 105 105 105 
1 *t*t,**t,l******.*,t*t 

KK SC-481 subwater-shed 
KM Compute hydrograph for subwater shed SC-4B1 
BA 6.07 
LS 2.451 60 
UD 12.2 
1 * *+* * i * * * * f * l * * * * * * * * .  

KK SC-4 
KM Combine two hydrographs 
HC 2 
1 *****,*t**tCCt******** 

KK 4C2 
KM Combine three hydrographs at node 4 

I04 Route hydrograph from node 4 to node 5 
RS 1 STOR -1 
SV 0 204 838 1406 3840 6496 
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HEC-1 INPUT PAGE 7 

LINE 

KK SC-3 SUB-WATER SHED 
KM Compute hydrograph for subwater shed SC-3 
BA 56.44 
LS 2.203 60 

KK 5C 
I(M Combine two hydrographs at node 5 
HC 2 

KK DIVl 
KM Diversion to Raymondville Drain 
DT DIVl 

KM Route hydrograph from node 5 to node 6 
RS 2 STOR - 1 
SV 0 428 2369 3646 8185 12983 
SQ 0 1315 2630 3290 5260 8220 

KK SC-3B 
KM Compute hydrograph from sub-water shed SC-3B 
BA 6.71 
LS 3.075 60 
UD 34.4 
1 ~*+**.*t****+*.******* 

KK 6C 
KM Combine two hydrographs at node 6 
HC 2 

KK 7R 
KN Route hydrograph from node 6 to node 7 
RS 1 STOR - 1 
SV 0 86 166 392 1932 3564 
SQ 0 1345 2690 3360 5380 8400 



HEC-1 INPUT 

LINE 

KM Compute hydrograph for SC-2 
BA 11.48 
LS 5.152 60 

KK 7C 
KM Combine hydrograph at node 7 
HC 2 
t f t * * * * * f * * t * f t f * * ~ * / f t  

KM Route hydrograph from node 7 to node 8 
RS 2 STOR -1 
SV 0 314 1129 1807 4601 9248 
SQ 0 1390 2780 3475 5560 8690 

KM Compute hydrograph for SC-1 
BA 7.07 
LS 1.365 60 

KK 8C1 
KM Combine hydrograph at node 8 
HC 2 
* *tt*+***ll***.******~,*,****~+*~.*+**ttt**********~*****,** 

Start calculating hydrograph for the sub water sheds 
* that drain to the South Main drain. 
f t**.****l*********t**~.*~***,****~*~*****~**,**+******~**.. 

KK SC-8 
KM Com~ute hvdrooraDh for subwater shed SC-8 

KK 1BR 
KM Route hydrograph to node 1B 
RD 
RC 0.08 0.03 0.08 27200 0.0003 115 
RX 1000 1695.7 1973 2003 2010.5 2029.5 2075.5 3000 
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LINE 

HEC-1 INPUT 

ID ....... 1....,..2.......3.......4.......5.......6.......7.......8...... 

KK SM-18 
KM Compute hydroqraph for sub-water shed SM-18 
BR 27.11 

KK 1 x 1  
KH Combine two hydrographs at node 1B 
HC 7 

KK SM-17 
KH Compute hydrograph for sub-water shed SM-17 
BA 7.03 

KK 1BC2 
KM Combine two hydrographs at node 1B 
HC 2 

*..**t***,.***tt~*.*** 

KK 2BR 
KM Route hydrograph from node 18 to 28 
RD 

KM Compute hydroqraph for SM-16 
BA 25.18 

KK 2BC 
KM Combine hydroqraph at node 28 
HC 2 
* **t***.~*..*.***.***It 

KK 3BR 
KM Route hydrograph from node 2B to node 38 
RD 

PAGE 9 
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LINE 

HEC-1 INPUT PAGE 10 

KK SM-15 SUB-WATER SHED 
KM Compute hydrograph for SM-15 
BA 11.1 

KK 3BC 
KM Combine hydrograph at node 38 
HC 2 

***.tt******tt+t***ttt 

KK 4BR 
KM Route hydrograph from node 38 to 4 8  

KK SM-14 SUB-WATER SHED 
Compute hydrograph for SM-14 

BA 21.6 

KK 4BC 
KM Combine hvdroqraph at node 48 

KK 8BR 
KM Route hydrograph from node 4B to node 9 

KK SM-13 
KM Compute hydrograph for SM-13 
BA 22.25 
LS 4.220 60 
UD 74.5 
t ~tti+r*r********.**tIt 

KK 8C2 
KM Combine hydrograph at node 9 
HC 2 
f , * + * ~ * * ~ l * f * , ~ f * * ~ + / * * *  



LINE 

HEC-1 INPUT PAGE 11 

KK 8C3 
KM Combine hydrographs from North-West and South drain 
UC 2 

KK 9R 
KM Route hydrograph to the PANCHITA STRUCTURE 
RD 
RC 0.08 0.03 0.08 46724 0.0004 103 
RX 1000 1927.4 1937.8 1947.9 2019.1 2035.6 2105.8 2948.1 
RY 66 66 60 54 54 62 68 72 

*****.*+*****+******** 

KK 29s SUB-WATER SHED 
KM Compute hydrograph for 295 
BA 12.28 
LS 3.021 60 

KM Combine two hydrographs at Node 9 
HC 2 
I * * * * * *~ . * * * f * . . * * f t * * *  

KK 285 SUB-WATER SHED 
KM Compute hydrograph for 28s 
BR 25.91 

KK Corn98 
KM Combine two hydrographs at Node 9 
HC 2 
+ * ~ f * ~ + * * t . ~ f * * . . * . * l f t  

KM Route hvdroara~h to Node 10 

KK DIV2 
IU4 TO WATERSHED SOUTH OF NORTH MAIN 
DT DIV2 
DI 0 7000 65000 
DQ 0 2000 2000 , * * f , * * * * * * * * . * * * * * * f t .  



LINE 

HEC-1 INPUT 

ID ....... 1.......2.......3.......4.......5.......6.......7...... 

KK 275 SUB-WATER SHED 
KM Compute hydrograph for 27s 
BA 12.15 

KK ComlOA 
KM Combine two hydroqraphs at Node 10 
HC 2 

...................... 

KK 265 SUB-WATER SHED 
KM Compute hydrograph for 265 
BA 10.55 
LS 2.974 62.54 

KK 24s SUB-WATER SHED 
KM Compute hydroqraph for 24s 
BA 3.83 

KK ComlOB 
KM Combine three hydrographs at Node 10 
HC 3 

KK Rtll 
KM Route hydrograph to Node 11 
RS 1 STOR - 1 
SV 0 249.3 385.44 1661.56 3718.66 5233.82 6730.05 
SQ 0 1000 2000 4000 6000 8000 10000 
* + * * * / + * * ~ * f * * * * + t * . l t t  

KK 225 SUB-WATER SHED 
KM Compute hydroqraph for 22s 
BA 7.55 
LS 3.000 62.90 

KK ComllA 
KM Combine two hydrographs at Node 11 
HC 2 
* ...................... 
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LINE 

HEC-1 INPUT PAGE 13 

KK 20s SUB-WATER SHED 
KM Compute hydrograph for 20s 
BA 10.57 
LS 2.847 60 

KK ComllB 
KM Combine two hydrographs at Node 11 
HC 2 
t *t*.******.******t*"t 

KK Rt12 
KM Route hvdroaraoh to Node 12 

KK 18s SUB-WATER SHED 
KM Compute hydrograph for 18s 
BA 4.69 
LS 2.885 60 
UD 16.5 

f * t t f ***+f .**** f* . l * . *  

KK Corn12 
KM Combine two hydrographs at Node 12 
HC 2 

f * * * f * * * * * * * * * * * f f * * * *  

KK Rt13 
W Route hydrograph to Node 13 
RS 1 STOR - 1 
SV 0 71.07 113.63 427.96 987.6 1443.8 1838.89 
SQ 0 1000 2000 4000 6000 8000 10000 , ...................... 

KK 165 SUB-WATER SHED 
KM Compute hydrograph for 16s 
BA 9.60 

KK Coml3A 
KM Combine two hydrographs at Node 13 



LINE 

HEC-1 INPUT PAGE 14 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

15s SUB-WATER SHED 
Compute hydrograph for 15s 
25.08 

LS 3.517 60 
UD 36.4 

***t+*******tt,***t**t 

KK Corn138 
KN Combine two hydrographs at Node 13 
HC 2 

. . . . . . . . . . . . . . . . . . . . . .  

KK Rt14 
KM Route hydrograph to Node 14 
RS 1 STOR - 1 
SV 0 325.09 531.58 2194.95 4313.68 5830.17 1281.01 
SQ 0 1000 2000 4000 6000 8000 10000 
* * * . * . ~ * * f * ~ * * f / * * * f l * i  

KK 135 SUB-WATER SHED 
KN Compute hydrograph for 135 
BA 19.76 

KK Coml4A 
KN Combine two hydrographs at Node 14 
HC 2 
* .*+t**~***t*****~t***. 

KK 145 SUB-WATER SHED 
KM Compute hydrograph for 145 
BA 9.53 
LS 3.060 60 
UD 22.9 
t . . . . . . . . . . . . . . . . . . . . . .  

KK Corn148 
KN Combine two hydrographs at Node 14 
HC 2 
f **t******,tt***ll**.** 

KN Route hydrograph to Node 15 
RS 1 STOR -1 
SV 0 208.71 319.05 1791.94 3107.58 4264.72 5131.9 



LINE 

HEC-1 INPUT PAGE 15 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK 11s SUB-WATER SHED 
KM Compute hydrograph for 11s 
BA 8.20 
LS 2.970 61.62 

KK Cam15 
KM Combine two hydrographs at Node 15 
HC 2 

KK Rt16 
KN Route hydrograph to Node 16 
RS 1 STOR -1 
SV 0 '  197.28 298.23 1677.59 3541.79 4950.66 5984.55 
SQ 0 1000 2000 4000 6000 8000 10000 . *****.**.*.+.~*~.**.** 

KK 7S SUB-WATER SHED 
KM Compute hydrograph for 7s 
BA 29.41 
LS 3.141 60 
UD 38.3 
* *~****.t******,*+t,*~* 

KK Corn16 
KM Combine two hydrographs at Node 16 
HC 2 

C*lt*.t,**~*Cl.*.***** 

KK Rt17 
KM Route hydrograph to Node 17 
RS 1 STOR -1 
SV 0 432.95 639.58 954.67 1433.05 2543.25 3518.76 
SQ 0 1000 2000 4000 6000 8000 10000 
* *l.****.*t..**~~t.*..* 

KK 6S SUB-WATER SHED 
KN Compute hydrograph for 56 
BA 9.21 
LS 2.183 60 
UD 12.9 

...................... 

KK Coml7 
KM Combine two hydrographs at Node 17 
HC 2 

*t*+*t*~*.**+*****.*** 



LINE 

HEC-1 INPUT 

ID ....... 1.......2.......3.......4.......5.......6.......7...... 

103 Route hydrograph to Node 18 
RS 1 STOR -1 

KK 4s SUB-WATER SHED 
KM Compute hydrograph for 4 S  
BA 22.35 
LS 2.408 60 
UD 19.6 
1 t+,*l***********t*i,** 

KK Coml8A 
KM Combine two hydrographs at Node 18 

KK 35 SUB-WATER SHED 
KM Compute hydrograph for 3s 
BA 4.49 
LS 1.153 60 

KK Coml8B 
103 Combine two hydrographs at Node 18 
u r  7 

KK Rt19 
103 Route hydrograph to 

KK 2s SUB-WATER SHED 
103 Compute hydrograph for S2 
BA 5 . 3 5  
LS 0.992 60 
uo 10.0 
* t***tt**.***r**t*+***~ 

KK Coml9A 
KM Combine two hydrographs at Node 19 
HC 2 
t *t***ll******tt&t**.** 
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LINE 

HEC-1 INPUT 

ID ....... 1.......2.......3.......4.......5.......6.......7...... 

KK 1S SUB-WATER SHED 
KN Compute hydrograph for 1s 
BA 7.47 

KK Coml9B 
KM Combine two hydrographs at Node 19 
HC 7 

Start calculating hydrograph for the sub water sheds 
* that drain to the Raymondville drain. 

*******> 

KK DIVl - - 

kl4 Diversion to Raymondville Drain 
DR DIVl 

KK SC-3A 
KH Compute hydrograph tor subwater shed S C - 3 ~  
BA 5.87 

W 20C 
KM Combine two hydrographs at Node 20 
KC 2 

KM Route hydrograph to 
RS 1 STOR -1 
SV 0 61.09 135.31 196.91 329.32 1303.22 
SQ 0 100 300 500 1000 3000 
1 *t**f.~*.+l.f****..**. 

KK 29aR SUB-WATER SHED 
kl4 Compute hydrograph for 29aR 
BA 4.84 
LS 4.007 60 
UD 21.9 . **.**.****~.*./.+.*... 

KK Com21A 
IQ3 Combine two hydrographs at Node 21 
HC 2 

.ft**.*.**..~.~.*.f*)t 
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1 

LINE 

HEC-1 INPUT 

KK 29R SUB-WATER SHED 
KM Compute hydrograph for 29R 
BA 10.03 
LS 4.517 60 

KM Combine two hydrographs at Node 21 
HC 2 
t *.**l***t*l****l*****+ 

KK 22R 
KM Route hydrograph to 
RS 1 ST08 -1 
SV 0 36.12 82.09 122.03 206.52 546.55 
SQ 0 100 300 500 1000 3000 
* +.*+*******+*********. 

KK 28aR SUB-WATER SHED 
KM Compute hydrograph for 28aR 
BA 2.35 
LS 5.536 60 
UD 12.0 
* ** ,** f*****f** .*** tCI*  

KK Corn22 
KM Combine two hydrographs at Node 22 
R r  7 

KK Rt23 
KM Route hydrograph to Node 23 
KO 1 1 
RS 1 STOR -1 
SV 0 1107.98 2893.97 4987.59 7268.44 9794.66 13889.2 18359.2 24697.5 
SQ 0 1000 2000 3000 4000 5000 7500 10000 15800 

t**,**+*,***f***,***.* 

KK 24R SUB-WATER SHED 
KM Compute hydrograph for 24R 
BA 22.22 
LS 4.088 60 

KK Com23A 
KM Combine two hydragraphs at Node 23 
HC 2 
* + * + t * * * l t ~ * * ~ * * l ~ * i ~ * ~  
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LINE 

HEC-1 INPUT PAGE 19 

KK 28R SUB-WATER SHED 
KM Compute hydrograph for 28R 
BA 4.68 
LS 7.319 60 
UD 15.7 

**~****r.+***t**,*ltIt 

Rt24 
Route hydrograph to Node 24 

' 25000 0.0004 0.1 TRAP 4 0 2 
t ******+.+*.*********** 

KK 25R SUB-WATER SHED 
KM Compute hydrograph for 2% 
BA 8.99 
LS 4.341 60 
UD 22.3 
t .~.**********+**.*.~., 

KK 27R SUB-WATER SHED 
KM Compute hydrograph for 27R 
BA 23.93 
LS 3.830 60 

KK Corn24 
KM Combine three hydrographs 
HC 3 
* **.**.**+**..***.*,+** 

KK Rt25 
KM Route hvdroura~h to Node 25 
RD 37000 6.0004 ' 0.1 TRAP 4 o 2 

*t.~ttt*****+*+**.**~* 

KK 22R SUB-WATER SHED 
KM Compute hydrograph for 22R 
BA 18.04 
LS 2.632 61.9 
UD 31.1 
t +***.****t****r******, 

KK Corn25 
KM Combine two hydrographs at Node 25 
KC 2 
* *t*t*~*tl..C*.*~~.*t*t 

KK 19R SUB-WATER SHED 
KM Compute hydrograph for 19R 
BA 11.18 
LS 4.714 60 
UD 24.8 

+****.l.+.+**.+**~*f1. 



HEC-1 INPUT PAGE 20 

.10 LINE 

KK Com23B 
KM Combine three hydrographs at Node 23 
HC 3 

KK Rt26A 
KM Route hydrograph to La Sal Viejo diversion 
KO 1 1 

KM Diversion to La Sal Viejo 
DT DIV3 

KK Rt26B 
KM Route hydrograph to Node 26 
KO I 1 
RS 1 STOR -1 

KK 20R SUB-WATER SHED 
KT4 Compute hydrograph for 20R 
BA 18.78 
LS 2.990 62.13 
UD 20.6 
+ t*,**.*t*tl+***tt*+t*t 

KK Corn26 
KN Combine two hydrographs 
HC 2 
+ ...................... 

DIV4 
Diversion to southern tributary of main Raymondville channel 
DIV4 

0 8000 10000 
0 50 5 0 

t * * t * * * * + * l * i * + * + * f * * * *  

KK Rt27A 
Kt4 Route hydrograph to Node 27 
KO 1 1 
RS 1 STOR - 1 



LINE 

HEC-1 INPUT 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8....... 

KK 13R SUB-WATER SI3ED 
KH Compute hydrograph for 13R 
BA 11.50 
LS 3.032 60 

KK Com27A 
KH Combine two hydrographs at Node 27 
HC 2 
t .tt*t**.**l**t*+t*t*** 

DIV4 
Diversion from main Raymondville channel 
DIV4 

* *.**.t.**~***,t.~t**.* 

KK 14R SUB-WATER SHED 
IM Compute hydrograph for 14R 
BA 9.24 
LS 3.521 64.37 
UD 22.6 
* . . . . . . . . . . . . . . . . . . . . . .  

* Com 
* Combine two hydrographs 

2 

KK Rt278 
KM Route hydrograph to Node 27 
KO 1 1 

KK Com27B 
KH Combine two hydrographs at Node 27 
HC 2 . . . . . . . . . . . . . . . . . . . . . . .  
KK Rt28 
KH Route hydrograph to Node 28 
KO 1 1 
RS 1 STOR -1 

KK 11R SUB-WATER SHED 
Kt4 Compute hydrograph for 11R 
BA 10.09 
LS 3.768 61.13 
UD 11.0 
* ...................... 
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LINE 

HEC-I INPUT PAGE 22 

ID ....... 1.......2.......3......~4.......5.......6.......7.......8.......9......10 

KK Com28A 
KM Combine two hydrographs at Node 28 
HC 2 

KK 8R SUB-WATER SHED 
KM Compute hydroqraph for 8R 
BA 11.62 
LS 5.671 61.49 

KK Corn288 
KM Combine two hydrographs at Node 28 
HC 2 

KK Rt29 
KM Route hydroqraph to Node 29 
KO 1 1 

KK 10R SUB-WATER SHED 
KU Compute hydrograph for 10R 
BA 21.47 
LS 2.724 60 

KK Cam29 
I(M Combine two hydrographs at Node 29 
HC 2 

KK Rt30 
KM Route hydrograph to Node 30 
KO I 1 

KK 6R SUB-WATER SHED 
KM Compute hydrograph for 6H 
RA 16 .37  



LINE 

HEC-1 INPUT PAGE 23 

KX Com30A 
Kl4 Combine two hydrographs at Node 30 
HC 2 
t ,tll.*t.*****t*rt.,~*~ 

KK 4R SUB-WATER SHED 
Kl4 Compuce hydrograph for 4R 
BA 4.73 

KK Corn306 
KM Combine two hydrographs at Node 30 
HC 2 

KH Route hydrograph to Node 31 
KO 1 1 

KK 2R SUB-WATER SHED 
KM Compute hydrograph for 2R 
BA 5.58 

KK Corn31A 
KH Combine two hydrosraphs at Node 31 

KK 3R SUB-WATER SHED 
KH Compute hydrograph for 38 
BA 4 . 4 7  

KK Corn318 
KH Combine two hydrographs at Node 31 
HC 2 . +*....rrr.t****tt..**. 





HEC-1 INPUT PAGE 25 

L I N E  ID ....... 1.......2....-.3-......4.......5.......6.......7.......8.......9......10 

815 KK LSV 
816 KN Route hydrograph through La S a l  V i e j o  
817 KO 1 1 



INPUT 
LINE 

NO. 

5 

11 

17 

22 

25 

3 1 

3 6 

41 

4 4 

5 0  

55 

60 

6 6  

6 9 

7 4 

79 

8 8 

94 

9 9 

102 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V l  ROUTING (--->I DIVERSION OR PUMP FLOW 

I. ) CONNECTOR (<---I RETURN OF DIVERTED OR PUMPED FLOW 

SC-7A 
v 
v 

1R 



- - - - - - - > DIVl 
DIVl 

v 
v 

6R 



1BC1 ............ 

SM- 17 

............ 1BC2 
v 
v 

2BR 

SM- 16 

2BC ............ 
v 
v 

3BR 



v 
Rtll 







812 Cam330 ............ 
v 
v 

815 LSV 

(++* I  RUNOFF ALSO COMPUTED AT THIS LOCATION 



RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

T I M  IN HOURS. AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN MAXIm TIME OF 
AREA STAGE MAX STAGE OPERATION STATION 

HYDROGRAPH AT 
SC-7A 

ROUTED TO 
1R 

HYDROGRAPH AT 
SC-7B 

2 COMBINED AT 
1C 

ROUTED TO 
2R 

HYDROGRAPH AT 
SC-7C 

HYDROGRAPH AT 
SC-6A 

3 COMBINED AT 
2C 

ROUTED TO 
3R 

HYDROGRAPH AT 
SC-6B 

HYDROGRAPH AT 
SC-7D 

ROUTED TO 
3R 

3 COMBINED AT 
3C 

ROUTED TO 
4R 

HYDROGRAPH AT 
SCSA 

ROUTED TO 
SACANA 

ROUTED TO 
SAROUT 

HYOROGRAPH AT 
SC5A1 

2 COMBINED AT 
5AA1 

ROUTED TO 
5 A l W  

ROUTED TO 
5AlRT 

HYDROGRAPH AT 
SCSB 

2 COMBINED AT 
4C1 



HYDROGRAPH AT 
SC-4A 

ROUTED TO 
4ACANA 

ROUTED TO 
4AROUT 

HYDROGRAPH AT 
SC-4A1 

2 COMBINED AT 
SC4AA1 

ROUTED TO 
4 A l W  

ROUTED TO 
4AlROU 

HYDROGRAPH AT 
SC-48 

2 COMBINED AT 
s c 4 m  

ROUTED TO 
4BCANA 

ROUTED TO 
4AABRT 

HYDROGRAPH AT 
SC-4B1 

2 COMBINED AT 
SC-4 

3 COMBINED AT 
4C2 

ROUTED TO 
5R 

HYDROGRAPH AT 
SC-3 

2 COMBINED AT 
5C 

DIVERSION TO 
DIVl 

HYDROGRAPH AT 
DIVl 

ROUTED TO 
6R 

HYDROGRAPH AT 
SC-3B 

2 COMBINED AT 
6C 

ROUTED TO 
7R 

HYDROGRAPH AT 
SC-2 

2 COMBINED AT 
7C 

ROUTED TO 
8R 



HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

SC-1 

8C1 

SC-8 

1BR 

SM-18 

lBCl 

SM- 17 

1BC2 

2BR 

SM-16 

2BC 

3BR 

SM-15 

3BC 

4 BR 

SM-14 

4BC 

8BR 

SM-13 

8C2 

8C3 

9R 

295 

Com9A 

285 

Cam98 

Rt10 



DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVE 

DIV2 

275 

ComlOA 

265 

245 

ComlOB 

Rtll 

22s 

Coml lA 

205 

ComllB 

Rtl2 

18s 

Corn12 

Rt13 

165 

Coml3A 

15s 

Coml3B 

Rt14 

13% 

Coml4A 

145 

Coml4B 

Rt15 

11s 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

Corn15 

Rt16 

7s 

Corn16 

Rt17 

6s 

Comh 

Rt18 

4 S 

Coml8A 

3s 

Cornl8B 

Rt19 

25 

Cornl9A 

1 S 

Corn190 

DIVl 

SC-3A 

ZOC 

21R 

29aR 

Corn2 lA 

2 9R 

Corn21B 

22R 

28aR 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 



2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

Corn28A 

8R 

Com28B 

Rt29 

10R 

Corn2 9 

Rt30 

6R 

Com30A 

4 R 

corn308 

Rt31 

2R 

Com31A 

3R 

Corn31B 

Rt32 

1R 

Corn32 

DIV3 

17R 

Corn33A 

23R 

Corn338 

LSV 



SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) 

INTERPOLATED TO 
COMPUTATION INTERVAL 

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME 
PEAK P w c  

(MINI (CFSI (MIN) (IN) (MIN) (CFS) (MINI (IN) 

1R MANE 60.00 12.46 4860.00 0.08 60.00 12.46 4860.00 0.08 

CONTINUITY SUMMARY (AC-ET) - 1NFLOW=0.7543E+02 EXCESS=O.OOOOE+OO OUTFLOW=0,7512E+02 BASIN STORAGE=0.7456E-02 PERCENT ERROR= 0.4 

2R MANE 60.00 42.29 2760.00 0.12 60.00 42.29 2760.00 0.12 

CONTINUITY SUMMARY (AC-FT) - INFLOW-O.l795E+03 EXCESS=O.OOOOE+OO OUTFLOW=O.l788E+03 BASIN STORAGE=0.23678-01 PERCENT ERROR= 0.3 

3R MANE 60.00 255.31 3300.00 0.28 60.00 255.31 3300.00 0.28 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.1385~+04 EXCESS=O.OOOOE+OO OUTFLOW=O.l385E+04 BASIN STORAGE=0.1986E-01 PERCENT ERROR= 0.0 

3R MANE 60.00 38.55 2700.00 0.36 60.00 38.55 2700.00 0.36 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l179E+03 EXCESS-0.000OEi00 OUTFLOW=O.1173E+03 BASIN STORAGE=0.5410E-02 PERCENT ERROR= 0.5 

5AROUT MANE 39.00 417.48 5148.00 0.78 60.00 417.39 5160.00 0.78 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l606E+04 EXCESS=O.OOOOE+OO OUTFLOW=O.l606E+04 BASIN STORAGE=0.3599E+00 PERCENT ERROR= 0.0 - 
5AlRT MANE 24.00 338.08 6384.00 0.51 60.00 337.86 6360.00 0.51 

CONTINUITY SUMMARY (AC-FTI - INFLOW=O.l207E+04 EXCESS-0.0000E+OO OUTFLOW=O.l196E+04 BASIN STORAGE=O.l447E+Ol PERCENT ERROR= 0.8 

4AROUT MANE 60.00 42.18 7560.00 0.12 60.00 42.18 7560.00 0.12 

CONTINUITY SUMMRRY (AC-FT) - INFLOW=0.1900E+03 EXCESS=O.OOOOE+OO OUTFLOW=O.l897E+O3 BASIN STORAGE=O.l295E+OO PERCENT ERROR= 0.1 

4AlROU MANE 12.00 202.04 2292.00 0.19 60.00 201.49 2280.00 0.19 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0,3809E+03 EXCESS=0.0000E+00 OUTFLOW=O.3792E+03 BASIN STORAGE=O.l776E+OO PERCENT ERROR= 0.4 

4RRBRT MANE 24.00 192.22 2640.00 0.17 60.00 192.22 2640.00 0.17 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O,4037E+03 EXCESS=O.OOOOE+OO OUTFLOW=0.4036E+03 BASIN STORAGE=0.7820E+00 PERCENT ERROR= -0.2 

1BR MANE 60.00 409.64 4260.00 2.30 60.00 409.64 4260.00 2.30 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.Z456E+04 EXCESS=O.OOOOE+OO OUTFLOW-0.2456E+04 BASIN STORAGE=0.7541E-02 PERCENT ERROR= 0.0 

ZBR MANE 60.00 798.74 3780.00 1.63 60.00 798.74 3780.00 1.63 

CONTINUITY SUMMARY (AC-FT) - INFLOA=0.4694E+04 EXCESS=O.OOOOE+OO OUTFLOW=0.4695EtO4 BASIN STORAGE=0.7389E-02 PERCENT ERROR= 0.0 

3BR MANE 49.62 1043.19 3919.96 1.54 60.00 1043.17 3960.00 1.54 - 
CONTINUITY SUMMARY (AC-FT) - INFLOW=0.6502E+04 EXCESS=0.0000E+OO OUTFLOW=0.6502E+04 BASIN STORAGE=O.l632E+OO PERCENT ERROR= 0.0 



4BR MANE 58.58 1304.45 3808.01 1.62 60.00 1304.41 3840.00 1.62 

CONTINIJITY S'JMMARY (AC-FT) - INFLOW-0.7831E+04 EXCESS-0.0000E+00 OUTFLOW=0.7831E+OP %IN STORAGE-0.2376E+00 PERCENT ERROR= 0.0 

8BR MANE 60.00 1564.32 4020.00 1.70 60.00 1564.32 4020.00 1.70 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l013E+05 EXCESS=O.OOOOE+OO OUTFLOW=O.l013E+05 BASIN STORAGE-0.7430E+00 PERCENT ERROR= 0.0 

9R MANE 60.00 2413.67 4020.00 0.75 60.00 2413.67 4020.00 0.75 

CONTINUITY SOMMARY (AC-FTI - INFLOW=0.1695€+05 EXCESS-0.0000E+00 OUTFLOW-0.1695€+05 BASIN STORAGE-0.6562Ei01 PERCENT ERROR= 0.0 

Rt25 MANE 60.00 314.22 3180.00 0.59 60.00 314.22 3180.00 0.59 

CONTINUITY S-Y (AC-FT) - IN€MW=0.1199€+04 EXCESS-O.OOOOE+00 OUTFLOW-0.1193E+04 BASIN STORAGE=0.4836€+00 PERCENT ERROR- 0.4 



SUMMARY OFDAM OVERTOPPING/BREACH ANALYSIS FOR STATION 5ACANA 
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 135.00 140.67 140.82 
STORAGE 0. 1200. 1348. 
OUTFLOW 0. 0. 325. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PM F W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

- .. ". -" 
SUNMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 5AlCAN 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 115 .OO 116.80 117.20 
STORAGE 0. 974. 1190. 
OUTFLOW 0. 0. 1346. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 116.96 0.00 1060. 340. 0.00 98.00 0.00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4ACANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BRERCH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 160.00 
STORAGE 0. 
OUTFLOW 0. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFZOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

- -  . 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4AlCAN 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 140.00 141.00 141.11 
STORAGE 0. 495. 549. 
OUTFLOW 0. 0. 439. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 141.07 0.00 528. 205. 0.00 35.00 0.00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4BWWA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION1 

PLAN 1 . . . . . . . . . . . . . . .  INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 110.00 
STORAGE 0. 
OUTFLOW 0. 

WTIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFMW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

** '  NORMAL END OF HEC-1 *" 



HEC-1 MODEL 

PROPOSED CONDITIONS 
50% DIVERSION 

100-YEAR MODEL 



l*CU*******."*+*t'********************* 

,OOD HYDROGRAPH PACKAGE IHEC-1) 
MAY 1991 

VERSION 4.0.1E 
Lahey F77L-EW32 version 5.01 
Dodson & Associates. Inc. 

RUN DATE 05/24/01 TIME 08:33:16 
******,**l**l*+*+*****.***~*~~*~*t**tt*** 

....................................... 

U.S. ARMY CORPS OF ENGINEERS 
* HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HEClGS, HEClDB, AND HEClKW 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- KAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON €3-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: O A M B R W  OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE mEQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 



LINE 

HEC-1 INPUT PAGE 1 

ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

+ Hidalgo County Flood Insurance Study 
* Job No. 11-00389-002 
* File Name: Deten100.DAT Proposed with Detention Conditions 
* 100-year Rain-fall Future Development 
t t,*t*t.*.~*~**.***t******t*t*.***t.*tttt~*~*~* 

HEC-1 model for the North-West main drain area 
Model sequence is as follows: 

t I+*i+t,t+***~.tlt**~.~*~**.~~+~~.****.~*****~* 

revised rainfall from USGS reDort 98-4044 
REVISED CN TYPE I ANTECEDANT 
REVISED LAG BASED ON REVISED CN I 
IA LOSSES CALCULATED BASED ON 3" HEAVY CROP, 1" RURAL. 0" URBAN 

' ADDITION W O R  DEPRESSION STORAGE ADDED WHERE APPLICABLE 
SEE SPREADSHEET LANDUSE-SOIL-CN-IA.XLS FOR IA CRLCS. 

* ROUTED 564 BASINS THROUGH STORAGE 
MODIFIED PULS ROUTING REACHES 5R-9R 
CORRECTED DA FOR SM-18 FROM 37.13 TO 27.11 

'DIAGRRM 
ID West Main drain area 
ID 100-year Rain-fall ad2usted for area; Lag Time calculated using SCS Method 
IT 60 lJANOl 0 300 
T n  C. 
A- u 

* ***. *l**.*t*t**t*tt**********~*...*~**~*..~++..~*~~**.**~.. 
+ Start calculating hydrograph for the sub water sheds 

that drain to the West Main drain. . *.*~**,~+****t..****.,*.**.**.tttttt*t.*.********.**+,.***~ 
KK SC-7A SUBWATER SHED 
KM Compute hydrograph for sub-water shed SC-7A 
BA 18.4 

KK 1R 
KM Route hydrograph from head water to node 1 using Muskingum-Cunge Method 

KK SC-70 SUBWATER SHED 
KM Compute hydrograph for sub-water shed SC-7B 
BA 9.82 
LS 5.282 60 
UD 20.1 . * * * * . * * . * * * * C * * * * f t * * *  



RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS. AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW e m  

+HOUR 24-HOUR 72-HOUR 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE OPERATION STATION 

HYDROGRAPH AT 
SC-7A 

ROUTED TO 
1R 

HYDROGRAPH AT 
SC-7B 

2 COMBINED AT 
1C 

ROUTED TO 
2R 

HYDROGRAPH AT 
sc-7C 

HYDROGRAPH AT 
SC- 6A 

3 COMBINED AT 
2C 

ROUTED TO 
3R 

HYDROGRAPH AT 
SC-68 

HYDROGRAPH AT 
SC-7D 

ROUTED TO 
3R 

3 COMBINED AT 
3C 

ROUTED TO 
4 R 

HYDROGRAPH AT 
SC5 A 

ROUTED TO 
SACANA 

ROUTED TO 
5AROUT 

HYDROGRAPH AT 
SC5A1 

2 COMBINED AT 
5-1 

ROUTED TO 
5AlCAN 

ROUTED TO 
5AlRT 

HYDROGRAPH AT 
SC5B 

2 COMBINED AT 
4C1 



HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

4AABRT 

SC-4B1 

SC-4 

4C2 

5R 

SC-3 

5C 

DIVl 

DIVl 

6R 

SC-38 

6C 

7R 

SC-2 

7C 

BR 



HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBI.NED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGIlAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

SC-1 

8C1 

SC-8 

1BR 

SM-18 

lBCl 

91-17 

1BC2 

2BR 

SM-16 

2BC 

3BR 

SM-15 

3BC 

4 BR 

SM- 14 

4 BC 

8BR 

SM-13 

8C2 

8C3 

9R 

295 

Com9A 

285 

Com9B 

RtlO 



OIVERSION TO 

HYDROGPAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGPAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIVZ 

DIV2 

27s 

ComlOA 

26s 

24s 

C0rnlOB 

Rtll 

22s 

ComllA 

20s 

ComllB 

Rt12 

18s 

Corn12 

Rt13 

16s 

Coml3A 

15s 

Corn138 

Rt14 

13s 

Coml4A 

14s 

Coml4B 

Rt15 

11s 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

Corn15 

Rt16 

7s 

Corn16 

Rt17 

65 

Corn17 

Rt18 

4s 

Coml8A 

3s 

Corn188 

Kt19 

2s 

Cornl9A 

1s 

Com19B 

DIVl 

SC-3A 

20C 

21R 

29aR 

Com2lA 

2 9R 

Com2lB 

22R 

28aR 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 





S-Y OF KINEMATIC WAVE - MSKINGUM-CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW1 

INTERPOLATED TO - - - - - 

COMPUTATION INTERVAL 
ISTAQ ELEMENT DT PW( TIME TO VOLUME OT PEAK TIME TO VOLUME 

PEAK PEAK 

(MINI (CFSI (MINI (IN1 (MINI (CFS I (MINI (IN1 

1R MANE 60.00 175.66 4380.00 1.08 60.00 175.66 4380.00 1.08 

CONTINUITY Sm-IMmY IAC-€TI - INFLOW-0.1056E+04 EXCESS=O.O0OOE+OO OUTFLOW=O.l056E+04 BASIN STORAGE-0.1018E-01 PERCENT ERROR- 0.0 

2R MANE 60.00 327.51 2460.00 1.18 60.00 327.51 2460.00 1.18 

CONTINUITY SWMP&Y IAC-ET) - INFLOW-O.l777E+04 EXCESS=O.OOOOE+OO OUTFLOW-O.l776E+04 BASIN STORAGE=0.3912E-01 PERCENT ERROR= 0.0 

3R MANE 60.00 1329.41 3120.00 1.48 60.00 1329.41 3120.00 1.48 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.7334E+04 EXCESS=0.0000E+00 OUTFLOW=0,7333Et04 BASIN STORAGE=0.38123-01 PERCENT ERROR- 0.0 

3R MANE 60.00 183.40 2520.00 1.68 60.00 183.40 2520.00 1.68 

CONTINUITY S W Y  IAC-FTI - INFLOW=0.5506E+03 EXCESS=O.OOOOE+OO OUTFLOW=0.5498E+03 BASIN STORAGE=0.5648E-02 PERCENT ERROR= 0.1 

SAROUT MANE 48.00 1081.04 4272.00 2.44 60.00 1080.84 4260.00 2.44 

CONTINUITY SUMMARY (AC-FT) - INFLOW-0.500OE+04 EXCESS=O.OOOOE+OO OUTBLOW=0.5004E+O4 BASIN STORAGE-0.4968E+OO PERCENT ERROR= -0.1 

5AlRT MANE 60.00 1087.03 4680.00 2.20 60.00 1087.03 4680.00 2.20 

CONTINUITY SUMMARY (AC-ET) - INELOW=0.5164E+04 EXCESS=0.0000EtOO OUTFLOW-0.5163E104 BASIN STORAGE=0.2022E+01 PERCENT ERROR= 0.0 

4AROUT MANE 33.00 1011.01 3960.00 1.80 60.00 1011.01 3960.00 1.80 

CONTINUITY SUMNARY (AC-ET) - INfLOW=O.Z946E+04 EXCESScO.OOOOE+OO OUTFLOW=0.2946E+04 BASIN STORAGE-0.1572E+00 PERCENT ERROR= 0.0 

4AlROU MANE 18.00 1009.21 4140.00 1.89 60.00 1009.21 4140.00 1.89 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0,3835E+04 EXCESS=0.0000E+OO OUTFLOW=0,3834E+04 BASIN STORAGE=0.2044E+00 PERCENT ERROR= 0.0 

4AABRT MANE 12.00 1147.06 1932.00 1.88 60.00 1144.65 1920.00 1.88 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.4351E+04 EXCESS=O.OOOOE+OO OUTFLOW-0.4354Et04 BASIN STORAGE-0.8935Et00 PERCENT ERROR- -0.1 

1BR MANE 60.00 768.80 4200.00 4.32 60.00 768.80 4200.00 4.32 

CONTINUITY SUMMARY (AC-FT] - INFLOW=0.4607E+04 EXCESS-O.OOOOE+OO OUTFLOW=0.4607E+04 BASIN STORAGE-0.7847E-02 PERCENT ERROR= 0.0 

2BR MANE 53.32 1674.43 3838.77 3.45 60.00 1674.37 3840.00 3.45 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.9971E+04 EXCESS=O.O000E+00 OUTFLOW=0.9972E+04 BASIN STORAGE-0.16591-01 PERCENT ERROR- 0.0 

3BR MANE 38.36 2228.20 3989.46 3.31 60.00 2228.00 3960.00 3.31 

INUITY SUMMARY IAC-FTI - INFLOW=O.l402E+O5 EXCESS=0.0000E+OO OUTFLOW=O.l402E+05 BASIN STORAGE-0.34556+00 PERCENT ERROR- 0.0 



4BR MANE 46.65 2700.01 3872.27 3.41 60.00 2699.99 3900.00 3.41 

CONTINUITY SUMMARY (AC-FT) - INFLOW=O.l646E+O5 EXCESS-0.0000E+00 OUTFLOW=O.l646E+05 BASIN STORAGE=0.4912E+OO PERCENT ERROR= 0.0 

8BR MANE 60.00 3204.94 4080.00 3.49 60.00 3204.94 4080.00 3.49 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.2084E+05 EXCESS=O.OOOOE+OO OUTFLOW=O.Z084E+05 BASIN STORAGE=O.l453E+Ol PERCENT ERROR= 0.0 

9R MANE 60.00 5525.39 4320.00 1.84 60.00 5525.39 4320.00 1.84 

CONTINUITY SUMMARY IAC-FT) - 1NFLOW=0.4170E+05 EXCESS=O.OOOOE+OO OUTFLOW=0.4170E+05 BASIN STORAGE=O.l368E+02 PERCENT ERROR= 0.0 

Rt24 MANE 60.00 46.61 2640.00 0.38 60.00 46.61 2640.00 0.38 

CONTINUITY SUMMARY (AC-FT) - INELOW=0.9694E+02 EXCESS=O.OOOOE+OO OUTFLOW-0.9480E+02 BASIN STORAGE=0.3377E+00 PERCENT ERROR= 1.9 

Rt25 MANE 60.00 1050.06 2940.00 1.93 60.00 1050.06 2940.00 1.93 

CONTINUITY SUMMARY (AC-FT) - 1NFLOW=0.3869E+04 EXCESS=O.OOOOE+OO OUTFLOW=0.3861Et04 BASIN STORAGE=0,5026E+OO PERCENT ERROR= 0.2 



SUMMARY OF DAM OVERTOPPING/BREACH ANRLYSIS FOR STATION SACANA 
[PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... 

RATIO 
OF 
PMF 

PLAN 1 ............... 

RATIO 
OF 
PMF 

INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 135.00 140.67 140.82 
STORAGE 0 .  1200 .  1348. 
OUTFLOW 0 .  0 .  325.  

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
W.S.ELEV OVER DAM AC-ET CFS HOURS HOURS HOURS 

1 4 1  .OO 0.18 1522. 1081 .  64.00 68.0,? 0.00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 5AlC.W 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 115.00 116.80 111.20 
STORAGE 0. 974. 1190. 
OUTFLOW 0 .  0. 134 6. 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIMF. OF - -  - ...... 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
W.S.ELEV OVER DAM AC-ET CFS HOURS HOURS HOURS 

1 .00  117.15 0.00 1162. 1088.  0.00 73.00 0 .OO 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4ACANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION1 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAN 
ELEVATION 160.00 171.74 171.83 
STORAGE 
OUTFLOW 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFL6W FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 172.32 0 .49  2555. 1012.  101.00 64 .OO 0.00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4AlCAN 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 140.00 141.00 141.11 
STORAGE 0. 495. 549. 
OUTFLOW 0. 0. 439. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORqGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 141.19 0.08 590. 1010 .  39.00 67.00 0.00 
SUMMARY OF DAN OVERTOPPING/BREACH ANALYSIS FOR STATION 46- 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 110.00 113.48 113.65 
STORAGE 0. 
OUTFLOW 0. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXINUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W. S . ELEV OVER DAN AC-FT C €S HOURS HOURS HOURS 

1.00 114.19 0.54 397. 1180 .  106.00 30.00 0.00 



SUMMARY OF OAM OVE~TOPPING/BREACH ANALYSIS FOR STATION 5ACANA 
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 135.00 140.67 140.82 
STORAGE 
OUTFLOW 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
W.S.ELEV OVER DAM AC-IT CFS HOURS HOURS HOURS 

141.00 0.18 1522.  1081 .  64.00 68.09 0 .00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 5AlC.W 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 115.00 116.80 117.20 
STORAGE 0. 974. 1190. 
OUTFLOW 0 .  0 .  1346. 

RATIO 
OF 
PM F 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

117.15 0.00 1162. 1088.  0 .00 73.00 0 .00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4ACANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 160.00 171.74 171.83 
STORAGE 0 .  2155.  2217. 
OUTFLOW 0. 0. 38. 

RATIO 
OF 
PMF 

1.00 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
W. S .ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

172.32 0 .49 2555. 1012 .  101.00 64.00 0.00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4AlCAN 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 140.00 
STORAGE 0. 
OUTFLOW 0. 

RATIO 
OF 
PMF 

MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
RESERVOIR DEPTH STORAGE OUTFLOW OYER TOP MAX OUTFLOW FAILURE 
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

141.19 0.08 590.  1010.  39.00 67.00 0.00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4BCANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 110.00 113.48 113.65 
STORAGE 0 .  330 .  346. 
OUTFLOW 0. 0 .  98. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIMF. OF TIME OF ~ ~ ~- .. 
RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

ORMAL END OF HEC-1 * * *  



HEC-1 MODEL 

PROPOSED CONDITIONS 
50% DIVERSION 

500-YEAR MODEL 
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,OOD HYDROGRAPH PACKAGE (HEC-1) 
MAY 1991 

VERSION 4.0.1E 
Lahey FlIL-EM/32 version 5.01 * 
Dodson 6 Associates, Inc. 

* RUN DATE 05/24/01 TIME 08:54:46 
*I******t**l*t*,*+****+****,**~***+*~**** 

*****+*****,+***lf********t*t******+****** 

* U.S. ARMY CORPS OF ENGINEERS + 

* HYDROLOGIC ENGINEERING CENTER * 
609 SECOND STREET 

DAVIS, CALIFORNIA 95616 

X X XSXXXXX XXXXX X 
X X X  X X XX 

XXXXXXX :xXX X XXXXX X 
X X :: X X 
X X '< X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73). HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1913-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 



1 

LINE 

HEC-1 INPUT PAGE 1 

+ f~*..+****..*+***+.**+ 
+ Hidalgo County Flood Insurance Study 

Job No. 11-00389-002 
' File Name: Deten5OO.DAT Proposed with Detention Conditions 
* 500-year Rain-fall Future Development 
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* HEC-1 model for the North-West main drain area 

Model sequence 1s as follows: 
+ * C t t t * * t . ~ * * * * . . . . * . * * t * t t . * + + t * ~ * * * *  

revised rainfall from USGS report 98-4044 
+ REVISED CN TYPE I ANTECEDANT 
REVISED LAG BASED ON REVISED CN I 

+ IA LOSSES CALCULATED BASED ON 3" HEAVY CROP, 1" RURAL, 0" URBAN 
RODITION MAJOR DEPRESSION STORAGE ADDED WHERE APPLICABLE 
SEE SPREADSHEET LANDUSE-SOIL-CN-IA.XLS FOR IA CALCS. 

* ROUTED 564 BASINS THROUGH STORAGE 
MODIFIED PULS ROUTING REACHES 5R-9R 
CORRECTED DA FOR SM-18 FROM 37.73 TO 27.11 

'DIAGRAM 
ID West Main drain area 
ID 500-year Rain-fall adjusted for area; Lag Time calculated using SCS Method 
IT 60 lJANOl 0 300 
10 5 
t * * * * + * * * * . . i . * * * ~ * * * * * ~ * * * * . ~ ~ * * * ~ t t * * * t . * * * * ~ * . * , * ~ * . + ~ * . *  

Start calculating hydrograph for the sub water sheds 
that drain to the West Main drain. . *..r**.**.*.*.***..**.~**~...*.*....~***~*,**.,**+*.,****** 

KK SC-7A SUBWATER SHED 
IM Compute hydrograph for sub-water shed SC-7A 
BA 18.4 
PH 0.2 6.21 7.66 8.83 10.75 12.35 13.23 

KK 1R 
IM Route hydrograph from head water to node 1 using Muskingum-Cunge ~&thod 
RD 
RC 0.08 0.03 0.08 19200 0.0002 217 
RX 1000 2500 2917 2994 3005 3061 4500 5000 
RY 203.5 202.0 204.4 191.53 191.53 204.5 199.9 199.0 
I *.~*****.*,.*+*****.** 

KK SC-7B SUBWATER SHED 
IM Compute hydrograph for sub-water shed SC-7B 
BA 9.82 
LS 5.282 60 



OPERATION STATION 

HYDROGRAPH AT 
SC-7A 

ROUTED TO 
1R 

HYDROGRAPH AT 
SC-7B 

2 COMBINED AT 
1C 

ROUTED TO 
2R 

HYDROGRAPH AT 
SC-7C 

HYDROGRAPH AT 
SC-M 

3 COMBINED AT 
2C 

ROUTED TO 
3R 

HYDROGRAPH AT 
SC-6B 

HYDROGRAPH AT 
SC-1D 

ROUTED TO 
3R 

3 COMBINE0 AT 
3C 

ROUTED TO 
4R 

HYDROGRAPH AT 
SC5A 

ROUTED TO 
SACANA 

ROUTED TO 
5AROUT 

HYDROGRAPH AT 
SC5A1 

2 COMBINED AT 
5AA1 

ROUTED TO 
5AlCAN 

ROUTED TO 
SAlRT 

HYDROGRAPH AT 
SC5B 

2 COMBINED AT 
4Cl 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN MAXIMUM TIMEOF 
AREA STAGE MAX STAGE 



HYDROGRAPH AT 
SC-4A 

ROUTED TO 
4ACANA 

ROUTED TO 
4AROUT 

HYDROGRAPH AT 
SC-4A1 

2 COMBINED AT 
SC4AAl 

ROUTED TO 
4AlCAN 

ROUTED TO 
4AlROU 

2 COMBINED AT 
s cam 

ROUTED TO 
4 BCANA 

ROUTED TO 
4AABRT 

HYDROGRAPH AT 
SC-4B1 

2 COMBINED AT 
sc-4 

3 COMBINED AT 
4C2 

ROUTED TO 
5R 

HYDROGRAPH AT 
SC-3 

2 COMBINED AT 
5C 

DIVERSION TO 
DIVl 

HYDROGRAPH AT 
DIVl 

ROUTED TO 
6R 

HYDROGRAPH AT 
SC-38 

2 COMBINED AT 
6C 

ROUTED TO 
7R 

HYDROGRAPH AT 
SC-2 

2 COMBINED AT 
1c 

ROUTED TO 
8R 



HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 



DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

DIV2 

DIVZ 

27s 

ComlOA 

265 

24s 

ComlOB 

Rtll 

22s 

ComllA 

20s 

ComllB 

Rt12 

18s 

Corn12 

Rt13 

165 

Coml3A 

15s 

Corn138 

Rt14 

135 

Coml4A 

14s 

Corn148 

Rt15 

11s 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRRPH AT 

Corn15 

Rt16 

7s 

Corn16 

Rt17 

6s 

Corn17 

Rtl8 

4s 

ComleA 

3s 

Coml8B 

Rt19 

2s 

Coml9A 

1s 

Coml 9B 

DIVl 

SC-3A 

20C 

21R 

29aR 

Corn2 1A 

29R 

Com2lB 

22R 

28aR 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 



HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGPAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGPAPH AT 

2 COMBINED AT 

ROUTED TO 

11R 

Corn28A 

8R 

Corn28B 

Rt29 

10R 

Corn29 

Rt30 

6R 

Corn30A 

4R 

Corn308 

Rt31 

2R 

Cm31A 

3R 

Com31B 

Rt32 

1R 

Corn32 

DIV3 

17R 

Corn33A 

23R 

Corn33B 

LSV 



SUMMARY OF KINEMATIC WAVE - ENSKINGUM-CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) 

INTERPOLATED TO 
COMPUTATION INTERVAL 

ISTAQ ELEMENT OT PEAK TIME TO VOLUME OT PW( TIME TO VOLbUE 
PEAK PEAK 

(MINI (CFSI (MIN) (IN) (MINI ICFS) (MINI (IN1 

1R MANE 60.00 614.33 4260.00 3.76 60.00 614.33 4260.00 3.76 

CONTINUITY SUMMARY (AC-FT) - INFLOW=0.3685E+04 EXCESS=O.OOOOE+OO OUTFLOW=0,3686E+04 BASIN STORAGE-0.8150E-02 PERCENT ERROR- 0.0 

2R MANE 60.00 1059.05 2580.00 3.91 60.00 1059.05 2580.00 3.91 

CONTINUITY SUMMARY IAC-FT) - INFLOW=0.5883E+04 EXCESS=O.OOOOE+OO OUTFLOW=0.5889E+04 BASIN STORAGE-0.2276E-01 PERCENT ERROR- -0.1 

3R MANE 60.00 3859.20 3180.00 4.26 60.00 3859.20 3180.00 4.26 

CONTINUITY SUMMARY IAC-FT) - INFMW=0.2114E+05 EXCESS=O.OOOOE+OO OUTFLOW=0.2111E+O5 BASIN STORAGE=0.1006E+00 PERCENT ERROR- 0.1 

3R MANE 60.00 506.73 2460.00 4.60 60.00 506.73 2460.00 4.60 

CONTINUITY SUMMARY (AC-FTI - INFLOW=O.l509E+04 EXCESS=O.OOOOE+OO OUTFLOW-0.1507E+04 BASIN STORAGE-0.5237E-02 PERCENT ERROR- 0.1 

5AROUT MANE 60.00 2190.54 4140.00 5.53 60.00 2190.54 4140.00 5.53 

CONTINUITY SUMMARY IAC-FT) - INFLOW-0.1132Et05 EXCESS=O.OOOOE+OO OUTFLOW-0.1133Et05 BASIN STORAGE-0.6137E+00 PERCENT ERROR- -0.1 

5AlRT MANE 60.00 2216.61 4320.00 5.31 60.00 2216.61 4320.00 5.31 

CONTINUITY SUMMARY (AC-FTI - INELOW=O.l248E+05 EXCESS=0.0000E+00 OUT€LOW=0.1247E+05 BASIN STORAGE=0.2463E+01 PERCENT ERROR- 0.0 

4RROUT MANE 39.00 2399.22 3354.00 4.92 60.00 2398.84 3360.00 4.92 

CONTINUITY SWK4RY (AC-FTI - INFLOW-0.8063E+04 EXCESS=O.OOOOE+OO OUTFLOW=0.8066E+04 BASIN STORAGE=O.l845E+OO PERCENT ERROR- 0.0 

4AlROU MANE 33.00 2431.12 3465.00 5.04 60.00 2429.39 3480.00 5.05 

CONTINUITY SUMMARY IAC-FTI - INFLOW=O.l024E+O5 EXCESS=O.OOOOE+OO OUTFLOW-0.1024E+05 BASIN STORAGE=0.2400E+OO PERCENT ERROR- -0.1 

4AAERT MANE 15.00 2946.33 1650.00 5.04 60.00 2872.84 1680.00 5.04 

CONTINUITY SIlMMARY (AC-ETI - INFLOW=O.l168E+05 EXCESS=O.OOOOE+OO OUTFLOW=O.l169E+05 BASIN STORAGE=O.l024E+O1 PERCENT ERROR= -0.1 

1BR MANE 60.00 1389.67 4200.00 7.81 60.00 1389.67 4200.00 7.81 

CONTINUITY SUMMARY IAC-€TI - INFLOW=0.8329E+04 EXCESS=O.OOOOE+OO OUTFLOW-0.8329E+04 BASIN STORAGE=O.l072E-01 PERCENT ERROR= 0.0 

2BR MANE 39.95 3269.23 3875.55 6.80 60.00 3269.02 3840.00 6.80 

CONTINUITY SUMMARY (AC-FTI - INFLOW=O.l964E+05 EXCESS=O.OOOOE+OO OUTFLOW=O.l964E+05 BASIN STORAGE=O.l748E-01 PERCENT ERROR= 0.0 

3BR MANE 41.65 4409.98 4081.26 6.59 60.00 4409.93 4080.00 6.59 

.NUITY SUMMARY (AC-FTI - INFLOW=O.Z788E+05 EXCESS=O.OOOOE+OO OUTFLOW=0.2788E+05 BASIN STORAGE=0.7011E+OO PERCENT ERROR- 0.0 



...." 

4BR MANE 56.09 5174.19 4151.03 6.68 60.00 5173.48 4140.00 6.68 

CONTINUITY SUMMRRY (AC-FTI - INFLOW=0.3228E+05 EXCESS=O.OOOOE+OO OUTFLOW=0,3220E+05 BASIN STORAGE=O.l039E+Ol PERCENT ERROR- 0.2 

8BR MANE 50.18 6163.49 4265.40 6.75 60.00 6162.93 4260.00 6.75 

CONTINUITY SUMMARY (AC-ETl - INFLOW-0.4031E+05 EXCESS=O.OOOOE+OO OUTFLOW=0.4031E+05 BASIN STORAGE=0.2775E+01 PERCENT ERROR= 0.0 

9R MANE 60.00 10479.90 4920.00 3.78 60.00 10479.90 4920.00 3.78 

CONTINUITY SUMMARY (AC-FTI - INFLOW=0.8556E+05 EXCESS=O.OOOOE+OO OUTFLOW=0.8545E+05 BASIN STORAGE=0.2913E+02 PERCENT ERROR- 0.1 

Rt24 MANE 57.00 339.66 2166.00 2.69 60.00 339.55 2160.00 2.69 

CONTINUITY SUMMRRY (AC-FTl - INFLOW=0.6788E+03 EXCESS-0.0000Et00 OUTFLOW-0.67213+03 BASIN STORAGE-O.Z698E+OO PERCENT ERROR= 0.9 

Rt25 MANE 60.00 2702.75 2700.00 4.83 60.00 2702.15 2700.00 4.83 

CONTINUITY SUMMARY LAC-FTI - INFLOW=0,9688E+04 EXCESS=O.OOOOE+OO OUTFLOW=0.9681E+04 BASIN STORAGE=0,5466E+OO PERCENT ERROR= 0.1 



SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 5ACANA 
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION1 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 135.00 140.67 140.82 
STORAGE 0. 1200. 1348. 
OUTFLOW 0. 0. 325. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 141.13 0.31 1656. 2190. 97.00 67.00 0.00 
SUMMARY OF DAM OVERTOPPING/BREACH AWLYSIS FOR STATION 5AlCAN 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLFAY CREST TOP OF DAM 
ELEVATION 115.00 116.80 117.20 ~ ~ - -  

STORAGE 
OUTFLOW 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF ' RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 117.30 0.10 1243. 2217. 47.00 68.00 0.00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS M R  STATION 4ACANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION1 

PIAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 160.00 171.74 171.83 
STORAGE 0. 2155. 2217. 
OUTFLOW 0. 0. 38. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF ~ - - ~ ~  

OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PM F W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 172.70 0.87 2821. 2399. 129.00 55.00 0.00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4AlCAN 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION) 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 140.00 141.00 141.11 
STORAGE 0. 495. 549. 
OUTFLOW 0. 0. 439. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W. S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 

1.00 141.34 0.23 665. 2431. 78.00 56.00 0.00 
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION 4BCANA 

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION1 

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM 
ELEVATION 110.00 113.48 113.65 
STORAGE 0. 330. 346. 
OUTFLOW 0. 0. 98. 

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF 
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE 
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS 



HEC-RAS MODEL 

REVISED EXISTING CONDITIONS 
NORTH MAIN 















































































HEC-RAS MODEL 

REVISED EXISTING CONDITIONS 
RAYMONDVILLE 







































HEC-RAS MODEL 

PROPOSED CONDITIONS 
10% DIVERSION 
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HEC-RAS MODEL 

PROPOSED CONDITIONS 
50% DIVERSION 
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HEC-RAS MODEL 

PROPOSED CONDITIONS 
50% DIVERSION 
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SITE ASSESSMENT - SPECIAL PROJECT 
(ALL DATABASES SEARCHED TO 1 MILE) 

Site Distribution Summary 

Agency / Database - Type of Records 

PROPERTY 
INFORMATION 

Project Name/Ref #: Not Provided 
Raymondville Corridor 
Hargill, TX 
Latitude/Lonqitude: ( 26.452196, 98.044196 ) 

within 
1 

mile 

CLIENT 
INFORMATION 

Doug Zarker 
Turner Collie Braden 
400 W. 15th Street 
Austin, TX 78701 

I 

A) Databases s e a r c h e d  to 1 mile: 

REG/CO 
US EPA TRlS Toxic Release Inventory database 
STATE/ UST Registered underground storage tanks 

.- 

STATE 1: AST GNRTR RCRA registered small or large generators of hazardous 
Registered aboveqround storage tanks 

waste / US EPA/ SPILLS ERNS and state spills lists 

US EPA NPL National Priority List 
US EPA CORRACTS RCRA Corrective Actions 
STATE SPL State equivalent priority list 
US EPA RCRA-TSD RCRA permitted treatment, storage, disposal facilities 
STATE SC L State equivalent CERCLIS list 
US EPA CERCLISI NFRAP Sites under review by US EPA - 
STATE/ LUST Leaking Underground Storage Tanks 
REG/CO 
STATE1 SWLF Solid waste landfills, incinerators, or transfer stations 

LIMITATION OF LlABlLllY 
Customer proceeds at I s  own risk in choosing to rely on VISTA services, in whole or in part. prior to proceeding with any transaction. VISTA 
cannot be an insurer of the accuracy of the information, enors occurring in conversion of data, or for customer's use of data. VISTA and its 
affiliated companies, officers, agents, employees and independent contractors cannot be held liable for accuracy, storage, delivery, loss 
or expense sufIered by customer resulting directly or indirectly from any information provided by VISTA. 

0 
0 
0 
0 
0 
1 

0 

For more information call VISTA Information Solutions, Inc. at 1 - 800 - 767 - 0403. 
Report ID: 308492001 Date of Report: March 7,2000 
version 26. 7 Page # 7  



SITE ASSESSMENT - SPECIAL PROJECT 
(ALL DATABASES SEARCHED TO 1 MILE) 

Overview Map 

r 
Miles 

Subject 
Centerl~ne 

0 
Search Area 

R I S ~  ~ ~ t e s  

Rlsk Sltes Plotted @ 
as Polygons -se 

Hlghways and Malor Roads 

. . Rlvers or Water Bodles 
Categories correspond to database searches described ~n 
the Slte D~strlbutlon Summary, beglnnlng on Page #I 

For More Information Call VISTA lnformatlon Solut~ons, Inc. at 1 - 800 - 767 - 0403 
Repor? ID: 308492001 Date of Report: March 7,2000 Page #2 





SlTE ASSESSMENT - SPECIAL PROJECT 
(ALL DATABASES SEARCHED TO 1 MILE) 

I SlTE INVENTORY I 

PROPERTY AND THE ADJACENT AREA 
MAP (within 1 mile) 

ID 

VISTA ID 

t I 
- -  . -  - 

1 EDINBURG. TX w 
M L MART 57375801 1 I I I 

1 2 I N HWY 281 1FAYSVII I F) 075~11 1 I I I - 

EDINBURG, TX 78539 ' w 
ILLlNl HELICOPTER 206226 

3 P.O. BOX 1601 0 79 MI 

1 EDINBURG. TX 78539 w 
1 EDINBURG AUTO TRUCK STOP 73946031 1 I I I 

4 US 281 FM 2812 0.81 MI 

EDINBURG. TX 78539 sw 

X =search criteria; = tag-along (beyond search criteria). 
For more information call VISTA Information Solutions. Inc. at 1 - 800 - 767 - 0403. 
Report ID: 308492001 Date of Report: March 7,2000 
Version 2.67 Page 84 



X = search criteria; = tag-along (beyond search criteria). 
For more information call VISTA Information Solutions, Inc. a t  1 - 800 - 767 - 0403. 
Report ID: 308492001 
Version 26.1 

Date of Report: March 7,2000 
Page #5 

A 
w - 

UNMAPPED SITES !3 
t; 

Y 

EL TlGRE FOOD STORE #8 73567757 

2828 W MONTE CRISTO RD 
EDINBURG. TX 78539 
LONGWELL FARMS, INC 249471 

DIRT RD OFF FM490 1.5MI W FM88 
HARGILL. TX 78549 
TOMMY FARMS INC 1786626 

PO BOX 125 
HARGILL. TX 78549 
NICKELL AERIAL CROP CARE 297086 

P.O. BOX 160 FM 490E 
HARGILL, TX 78549 
LOPEZ QUICK STOP 5736902 

HWY 493 5TH ST 
HARGILL. TX 78549 
GLENN HESTER 7786625 

BOX 55 
HARGILL. TX 78549 
ELMA G. CORTINA 1388864 

PO BOX 11 7 
HARGILL. TX 78549 
DOMINGUES GROCERY 139781 1 

HWY 493 
HARGILL, TX 78549 
US DEPT OF AGRICULTURE, APHIS 778662 7 

N 7 MILES HWY 681 
EDINBURG, TX 78539 
MID-VALLEY CONSTRUCTION 7786617 

HWY1072MI W 
EDINBURG, TX 78539 
TRUCKING STORAGE 1407224 

HWY 281 
LINN, TX 78563~ 
JESSE'S TOWN COUNTRY MART 7.7567429 

4 MI N 281 DAVIS RD 
EDINBURG, TX 78539 
SAN MANUEL BUTANE SERVICE 12695368 

18 MI N SH 281 
LINN, TX 78563 
LA COMA 1370828 

HWY 186 
LINN, TX 78563 
J.J. ClLL 7 786646 

1 MILE WEST HWY 83 
LINN. TX 78563 

X 

X 

X 

- 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



X = search criteria; = tag-along (beyond search criteria). 
For more information call VISTA Information Solutions. Inc  a t  1 - 8W - 767 - 0403. 
Report ID: 308492001 

Date of  Report: March 7,2000 Version 2.67 

3 

3 

Page x6 

A 

UNMAPPED SITES a 
t 

2 5 
Z 

5 
Y) d 

d 

FRED'S GAS DEPOT 
72695337 

2527 S HWY 281 
.EDINBURG, TX 78539 
HOP N SHOP #22 

72695322 
102 S HWY 281 
EDINBURG, TX 78539 
WOODEN NICKLE 7407663 

BOX 955. RT 4 
.EDINBURG, TX 78539 
POOL COMPANY LTD EDINBURG 8513876 
4M NORTH OF US H W  281 
EDINBURG, TX 78539 
UNCLE SAM'S #30 

7 7 795754 
N HWY 281 
EDINBURG, TX 78539 
ALICE SPECIALTY CO INC 

3346709 
N HWY 281 
EDINBURG, TX 78539 
SAFETY-KLEEN CORP 6 048 02 780942 1 
CHAPIN ST ALONG CANAL RAILRD 
EDINBURG, TX 78539 
LlNN FEED SUPPLY COMPANY, INC 1365986 
PO BOX 200 
LINN, TX 78563 - 254 1575 

HWY 281 -14 MI N 
EDINBURG, TX 78539 
HELDT BROS TRUCKING CO 3346712 

N HWY 281 
.EDINBURG, t x  78539 
WARREN PETROLEUM CO LA REFORMA PLANT 459675 
3 M NORTH OF PUERTO RlCO 
LINN, TX 78563 
HOMCO 40901 99 

5M W HWY 107 
EDINBURG, TX 78539 
MARTIN FARM RANCH 25994 1 

ROUTE 4 BOX 473 
EDINBURG. TX 78539 
WEATHERFORD U S INC 5242268 

5M N HWY 281 
EDINBURG. TX 78539 
UNION Y DlGNlDAD INC 443063 

114 MI S FM 490 2 MI W 281 
EDINBURG. TX 78539 

-___ 

X 

--- 

X 

- 

X 

X 

X 
--- 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



X = search criteria; . = tag-along (beyond search criteria). 
For more information call VISTA Information Solutions. Inc. at  1 - 800 - 767 - 0403. 
Report ID: 308492001 
Version 2.6. 7 

Date of Report: March 7,2000 
Page #7 



X = search criteria; = tag-along (beyond search criteria). 
For more information call VISTA Information Solutions, Inc. a t  1 - 800 - 767 - 0403. 
Report ID: 308492001 
VerSiorl2.6.7 

Date of Report: March 7,2000 
Page f 8  

UNMAPPED SITES 

VlSrAlD 

Y-DRIVE INN 126936 10 

3 1/2 MtEFM 107 
EDINBURG, TX 78539 
T C QUICK STOP 1788564 

N HWY281 1017 
LINN, TX 78563 
EDINBURG AUTO TRUCK STOP INC 

2597477 

HWY 281 
EDINBURG, tx 78539 
MCCOOK FUEL STOP 

73561 772 

1 /4 MI E FM 2056 ON 
EDINBURG. TX 78539 
GUERRA BROTHERS. INC 6529278 

18 5 MI N EDINBURG 
EDINBURG, tx 
DUVAL FARMS 5 772944 

FM RD 1329-1 5 M S SAN 
EDINBURG. TX 78539 
LOPEZ CONVENIENCE STORE 7426373 

N HWY 281 
EDINBURG. TX 78539 
US DEPARTMENT OF AGRICULTURE 

72694827 

MOORE AIR BASE 
EDINBURG, TX 78539 
A B DRIVE-IN 

7391807 

S BUS 281 
EDINBURG. TX 78539 
EAST-SANTA FE RANCH 

1365794 

61 1 S RAILROAD 
LINN. TX 78563 
C T LANDFILL 3969808 

FM 1017 HWY281 N 
LINN, TX 78563 
A D CHEVRON 

5 16892 7 

WEST HWY 107 
EDINBURG. TX 78539 
FlKE FARMS 

6982247 

BOX 347A 
EDINBURG, TX 78539 
HI JO HYDROCARBONS 

5708423 

E FM 1926 
EDINBURG, tx 
FFP #680 

2590987 
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x = search criteria; = tag-along (beyond search criteria). 
F~~ more information call VISTA information Solutions. Inc at 1 - 800 - 767 - 0403. 

Report ID: 308492001 Date of Report: March 7,2000 page #9 

Version 2.6.1 



SITE ASSESSMENT - SPECIAL PROJECT 
(ALL DATABASES SEARCHED TO 1 MILE) 

DETAILS 

I PROPERN AND THE ADJACENT AREA (within 1 mile) 

I waste: NOT REPORTED 

 STATE SWLF - Solid Waste Landfill / SRC# 6709 I ~ ~ e n c ~  ID: )956.000 
Agency Address: EDINBURG, CIN OF 

6 7M N OF EDINBURG .4M E OF US 281 
URG. TX 

I 

Facility Type: SANITARY LANOFILULANDFILL 

Facility Status: PROPOSED 
- 

Facility Life: NOT REPORTED 

Permit Status: COMBINED WITH ANOTHER PERMIT 

Waste: NOT REPORTED 

VISTA 
Address*: 

Underground Tanks: 
Aboveground Tanks: 

VISTA 
Address*: 

3 

NOTREPORTED 

CITY OF EDINBURG 
.4M E OF US281, 6.7M N OF EDINBURG C 
EDINBURG, TX 

Tanks Removed: NOTREPORTED 

Tank ID: U7 Tank Status: ACnVENN SERVICE 

STATE SWLF - Solid Waste Landfill / SRC# 6709 

M L MART 
N HWY 281 (FAYSVILLE) 
EDINBURG, TX 78539 

Tank Contents: GASOLINE (UNSPECIFIED) Leak Monitoring: MONITORPRESENT 

Tank Age: 16 Tank Piping: SINGLE WALL 

VISTA ID#: 
Distance/Direction: 
Plotted as: 

STATE UST - State Underground Storage Tank / SRC# 6708 

Tank Size (Units): 8m(GALL0NS) Tank Material: STEEL 

Tank ID: U2 Tank Status: ACTIVEAN SERVICE 

Agency Address: SAME AS ABOVE 

Facility Type: SANITARY LANDFILULANDFILL 

PREWOUSL YAPPROVED SITE Facility Status: 
Facility Life: NOT REPORTED 

Permit Status: PERMIITTD/LICENSED 

3049048 
0.64 MI / W 
Point 

Agency ID: 

VISTA ID#: 
Distance/Direction: 
Plotted as: 

Tank Contents: GAS01 INE (UNSPECIFIED) Leak Monitoring: MONITORPRESENT 

Tank Age: 16 Tank Piping: SINGLE WALL 

Tank Size (Units): 6000 (GALLONS) Tank Material: STEEL 

956.000 

Agency Address: SAMEASABOVE 

5737580 
0.75 M I  / W 
Point 

Agency ID: 

VlSTA address includes enhanced city and ZIP. 
For more information call VlSTA Information Solutions, Inc. at 1 - 800 - 767 - 0403. 
Report ID: 308492001 Date of Report: March 7,2000 
veston 2.6.7 Page #lo 

0030772 



PROPERTY AND THE ADJACENT AREA (within 1 mile) CONT. 

Tank ID: u3 Tank Status: A CTIVE/IN SERVICE 

Tank Contents: DIESEL Leak Monitoring: NO MONITOR 

Tank Age: 16 Tank Piping: WALLED/DOUBLE WALL ED 

Tank Size (Units): 70000 (GALLONS) Tank Material: STEEL 

Tank ID#: u1 

Tank Installed Date / Age: o 7/0 7/1984 

Description / Comment: TANK MONITOR: INVENTORY CONTROL--PIPE MONITOR: NONE 

Description / Comment: OWNER: LA LOMITA. 1NC.--2705 REMINGTONAVE--ED/NBURG,TX 785393937 

Tank ID#: u3 ~ ~ ~ . .  

Tank Installed Date / Age: 0~/0/01/1984 

Description / Comment: TANK MONITOR: NONE--PIPE MONITOR: NONE 

Description / Comment: OWNER: LA L OMITA. INC.--2105 REMINGTNA VE--EDINBURG, TX 78539393 7 

Tank ID# u2  . -. . . . - . - .. . 
Tank Installed Date / Age: 01/01/1984 

Descriotion / Commentr TANK MONITOR: INVENTORY CONTROL--PIPE MONITOR: NONE 
- - - . . - . . - - . . . . . . - . . . . 

Description / Comment: OWNER LA L @A.IIrA, INC - 2105 REMINGTON A VC--EDl/VBURG. I X  78539393 7 
- - - - . - .- . - - - - - - - - . - -- 1 

* VISTA address includes enhanced city and ZIP. 
For more information call VISTA Information Solutions. Inc. at 1 - 800 - 767 - 0403. 
Report ID: 308492001 Date of Report: March 7,2000 
Version 2.6.7 Page # l l  

( 

VISTA 
Address*: 

ILLlNl HELICOPTER 
P.O. BOX 1601 
EDINBURG, TX 78539 

NFRAP / SRC# 6475 

VISTA ID#: 
Distance/Direction: 
Plotted as: 

Agency Address: SAMEASABOVE 

Site Description: THE SITE IS THE LOCATION OFA PESTICIDE APPLICATOR WHERE HAMRDOUS 
WASTE M A  Y BE TREATED, STORED OR DISPOSED 

EPA Region: 6 - 
Congressional District: o 
Federal Facility: Agency Code  () 

Facility Ownership: OTHER 

Site Incident Category: unknown 

Federal Facility Docket: SITE IS NOTINCLUDED ON THE DOCKET 

NPL Status: NOT ON NPL 

Incident Type: Unknown 

Proposed NPL Update #: o 
Final NPL Update #: o 
Financial Management System ID: NOT REPORTED 

Latitude: o 
Longitude: o 
LaVLong Source: Agency Code () 

Lat/Long Accuracy: Unknown 

Dioxin Tier: Unknown 

USGS Hydro Unit: 127 10208 

RCRA Indicator: Unknown 

Unit Id: o 
Unit Name: ENTIRE SITE 

206226 
0.79 MI / W 
Point 

EPA ID: TXD981047871 



PROPERTY AND THE ADJACENT AREA (within 1 mile) CONT. I 
Type: DISCOVERY Lead Agency: EPA FUND-fINANCED 

Qualifier: UNKNOWN Category: unknown 

Name: NOTREPORTED Actual Start Date: NoTREPoRrED 

Plan Status: Unknown Actual Completion 
Date: 

Type: PRELIMINARY ASSESSMENT Lead Agency: STATE. FUND FINANCED 

Qualifier: NO FURTHER REMEDIAL ACTION Category: Unknown 
PLANNED 

Name: NOT REPORTED 
Actual Stan Date: U m w W N  

Plan Status: Unknown 
Actual Completion m K N o W N  

Date: 

VISTA 
Address*: 

Tank Size (Units): 20000(GALLONS) Tank Material: FIBERGLASS REINFORCED PLASNC 

Tank ID: u 3  Tank Status: REMOVE0 

I EDINBURG, TX 78539 

Tank Contents: DIESEL 

Tank Age: 79 

EDINBURG AUTO TRUCK STOP 
US 281 FM 2812 

Leak Monitoring: MONITORPRESENT 

Tank Piping: SINGLE WALL 

VISTA ID#: 11 394603 
~istance/~irection:~0.81 MI / SW 1 1 
Plotted as: 

Tank Size (Units): 1000 (GALLONS) Tank Material: FIBERGLASS REINFORCED PLASTIC 

Tank ID: U3A Tank Status: ACTIVE/lN SERVICE 

Point 

LSTATE UST - State Underground Storage Tank / SRCiY 6708 I Agency ID: 10033774 
Agency Address: SAMEASABOVE 

. 

Underground Tanks: 9 

Aboveground Tanks: NOT REPORTED 

Tanks Removed: 5 

Tank ID: u7 Tank Status: REMOVED 

Tank Contents: GASOLINE (UNSPECIFIED) Leak Monitoring: NOMONITOR 

Tank Age: 7 1  Tank Piping: ANN-CORROSIVE 

Tank Size (Units): 3000(GALLON5) Tank Material: STEEL 

Tank ID: U7A Tank Status: ACNVENN SERVICE 

Tank Contents: DIESEL Leak Monitoring: MONITOR PRESmT 

Tank Age: 3 Tank Piping: SINGLE WALL 

Tank Size (Units): DLJOLJ (GALLONS) Tank Material: FIBERGLASS REINFORCED PLASTIC 

Tank ID: uz Tank Status: REMO VEO 

Tank Contents: GASOLINE (UNSPECIFIED) Leak Monitoring: N O  MONITOR 

Tank Age: 11 Tank Piping: ANTI-CORROSIVE 

Tank Size (Units): (GALLONS) Tank Material: STEEL 

Tank ID: UzA Tank Status: ACTIVE/IN SERVICE 

Tank Contents. DIESEL Leak Monitoring: MONITORPRESENT 

Tank Age: 3 Tank Piping: SINGLE WALL 

Tank Contents: GASOLINE (UNSPEClflED/ Leak Monitoring: MONITOR PRESENT 

Tank Age: 3 Tank Piping: SINGLE WALL 

Tank Size (Units): 70000(GALLONSJ Tank Material: FIBERGLASS REINFORCED P M s n c  

i 

' VISTA address includes enhanced city and ZIP. 
For more information call VISTA Information Solutions, Inc, at 1 - 800 - 767 - 0403. 
Report ID: 308492001 Date of Report: March 7,2000 
v&ion 2.6.7 page 172 



PROPERTY AND THE ADJACENT AREA (within 1 mile) CONT. 

Tank ID: U4 Tank Status: REMOVED 

Tank Contents: DIESEL Leak Monitoring: MONITORPRESENT 

Tank Age: 19 Tank Piping: SINGLE WALL 
. - 

Tank Size (Units): 8000 (GALLON9 Tank Material: FIBERGLASS REINFORCED PLASTIC 

Tank ID: u5  Tank Status: REMOVED 

Tank Contents: DIESEL 

Tank Age: 79 

Leak Monitoring: MONITORPRESENI 

Tank Piping: SINGLE WALL . - 
Tank Size (Units): BOOo (GALLONS) Tank Material: FIBERGLASS REINFORCED PLASTIC 

Tank ID: U ~ A  Tank Status: ACTIVE/IN SERVICE 

Tank Contents: GASOLINE (UNSPECIFIED) Leak Monitoring: MONITOR PRESENT 

Tank Age: TO Tank Piping: SINGLE WALL . - 
Tank Size (Units): 8000 Tank Material: FIBERGLASS REINFORCED PLASTIC 

Tank ID#: UI 

Tank Installed Date / Age: o 1/07/7978 

Tank Removal Date: 09/72/7989 

Description / Comment: MNK MONITOR NONE--PIPE MONITOR: NONE 

Description / Comment: OWNER: EDINBURG AUTO TRUCK STOP INC--RT 5 BOX 2076--EDINBURG, TX 78539 

Tank ID#: u5  -~~~~~ 

Tank Installed Date / Age: o 1/01/7978 

Tank Removal Date: 02/07/7997 

Description / Comment: MNK MONITOR AUTO IN-TANK MONITORING INVENTORY CONTROL--PIPE 
MONITOR: LINE LEAK DETECTORS 

Description / Comment: 0 WNER: EDINBURG AUTO TRUCK STOP INC--RT5 BOX 2076--EDINBURG. TX 78539 

Tank ID#: u4 ~~~~- ~- .. . 

Tank Installed Date / Aoe: 01/07/1978 

Tank Installed Date / Age: oz/o1/1978 

Tank Removal Date: 02/07/7997 

Description / Comment: TANK MONITOR AUTO IN-TANK MONITORING INVENTORY CONTROL--PIPE 
MONITOR: LlNE LEAK DETECTORS 

Description / Comment: OWNER: EDINBURG AUTO TRUCK STOP INC--RT 5 BOX 2076--EDINBL/RG, .TX 78539 

Tank ID#: LIZ 

Tank Installed Date / Age: 07/07/1978 

Tank Removal Date: 09/72/7989 

Description / Comment: TANK MONITOR NONE--PIPE MONITOR: NONE 

Description / Comment: 0 WNER: EDINBURG AUTO TRUCK STOP INC--RT 5 BOX 2076--EDINBURG, TX 78539 

Tank ID#: U6A - - . . . . . - . . . 
Tank Installed Date / Age: o9/0 1/1990 

Description / Comment: TANK MON~TOR: AUTO IN-TANK MONITORING INVENTORY CONTROL.-PIPE 
MONITOR: LlNE LEAK DETECTORS 

Descriotion / Comment: 0 WNER: EDINBURG AUTO TRUCK STOP INC--RT5 BOX 2076--EDINBURG, TX 78539 
~ -~~ - ~-~ 

Tank ID#: u IA 

Tank Installed Date / Age: o 7/20/7997 

* VISTA address includes enhanced city and ZIP. 
For more information call VISTA Information Solutions, Inc. at 1 - 800 - 767 - 0403. 
Report ID: 308492001 Date of Report: March 7,2000 
Venion 2 6 1 Page # l 3  



PROPERTY AND H E  ADJACENT ARU (within 1 mile) CONT- 

Description / Comment: TANK AUTO IN- TANK MONITORING INVENTORy CON JROL 
MONITOR: LINE 1 EAK DETEcToRs 

pescription / Comment: OWNER' ED/N8uRGAuJo TRUCK STOP INC-1115 8oXZO7fi6.ED/NB~~~,~x 7853g 

Tank ID#: UZA 

Tank Installed Date /Age: 07/.0/7997 

Description / Comment: TANK AUTO IN-TANK MONITORING INVENJORy CON ~ ~ o ~ . . p l p ~  
MONITOR. LINE LEAK DETECTORS 

Description / Comment: OwNER:EDINBuRGAUrO TRUCK STOPINCCCRJ5 8 O ~ ~ O 7 f i 6 . ~ ~ / N ~ ~ ~ ~ , ~  7- 

Tank ID#: U3A 

Tank Installed Date / Age: 07/20/1997 

Description / Comment: TANK MON1roR AUTO IN-rANK MONITORING INVENTORY CON JRo[..p/pE 
MONITOR LINE L EAK DETECTORS 

Description / Comment: OwNEREDINBuRGAuJO ~ ~ U ~ K S T O P I N C ~ - R J ~ ~ O X Z O ~ ~ ~ . . ~ ~ ~ ~ ~ ~ ~ ~ , ~  78539 

* VISTA address includes enhanced city and ZIP. 
For more inforrnation call VISTA Information Solutions, inc at 1 - 800 - 767 - 0403. 
Report ID: 308492001 
v e ~ i o n  2.6.7 

Date of Report: March 7.2000 
Page Y 74 
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UNMAPPED SITES 

LONGWELL FARMS, INC 
Address': DIRT RD OFF FM490 1.5MI W FM88 /"ISTA I 

I HARGILL, TX 78549 
I NFRAP / SRC# 6475 I EPA ID: I~~D981600976 

Agency Address: LONGWELL FARMS, INC 
DIRT RD OFFFM490 1.5Ml WFM88 
HAROILL. TX 78549 

Alias Name: L ONGWELL FARMS, INC 
- 

Alias Street: NOTREPORTED 

Alias City: WILLACY Alias Latitude: o 

/ ~ l i a s  zip: NOTREPORTED Alias Longitude: 0 1 

Unit Name: ENTIRE SITE 

Type: DISCOVERY Lead Agency: STATE. FUND FINANCED 

- 

- .  
Qualifier: UNKNOWN 

Name: NOTREPORTED 

Plan Status: Unknown 

Alias State: TX 

Alias Description: NOT REPORTED 

Site Description: THESITE I5 THELOCATION OF A GROVE CARE BUSINESS INVOL VED IN THE GROUND 
APPLICATION OF HERBICIDES AND INSECTICIDES 

EPA Region: 6 

Congressional District: o 

Federal Facility: Agency Code 0 

Facility Ownership: OTHER 

Site Incident Category: unknown 

Federal Facility Docket: SITEIS NOT INCLUDED ON THE DOCKET 

NPL Status: NOT ON NPL 

Incident Type: Unknown 

Proposed NPL Update #: o 
Final NPL Update #: o 

Financial Management System ID: Nor  REPORTED 

Latitude: o 

Longitude: o 

LaVLong Source: Agency Code (I 

LaVLong Accuracy: Unknown 

Dioxin Tier: Unknown 

USGS Hydro Unit: 72 7 10208 

RCRA Indicator: Unknown 

Unit Id: o 

Category: Unknown 

Actual Start Date: NOTREPoRTED 

Actual Completion UNKNOWN 

Date: 

Type: PRELIMINARY ASSESSMENT Lead Agency: STAT. FUND FINANCED -. 
Qualifier: LOWER PRIORIIY Category: Unknown 

Name: NOTREPORTED Actual Start Date: 
Plan Status: Unknown Actual Completion 

Date: 

* VISTA address includes enhanced city and ZIP. 
For more information call VISTA Information Solutions, Inc. at 1 - 800 - 767 - 0403. 
Report ID: 308492001 Date of Report: March 7.2000 
Version 2.6.1 page #15 



I UNMAPPED SITES CONT. 

Type: SCREENING SITE INSPECTION Lead Agency: STATE. FUND FINANCED 

Qualifier: NO FURTHER REMEDIAL ACTION Category: u n x n o ~ r ,  
PLANNED 

Name: NOTREPORTED 
Actual Start Date: NOrREPoRTED 

Plan Status: Unknown 
Actual Completion 
Date: 

INFRAP / SRC# 6475 
1 

1 EPA ID: (TXD981047608 
1 Agency Address: SAME AS ABOVE 

VISTA 
Address*: 

- - 
Site Description: THE SITE IS THEL OCA TION OFA PESTICIDEAPPLICATOR WHERE HAIARDOUS 

WASTE MA Y BE TREATED. STORED OR DISPOSED 

EPA Region: 6 

Congressional District: o 
Federal Facility: agency Code  () 

Facility ownership: OTHER 

Site Incident Category: unknown 

Federal Facility Docket: SITE IS NOTINCL UDED ON THE DOCKET 

NPL Status: NOT ON NPL 

Incident Type: Unknown 

Proposed NPL Update #: o 

Final NPL Update #: o 

Financial Management System ID: NOTREPORTED 

Latitude: o 

Longitude: o 

LaVLong Source: Agency Code  (1 

LaVLong Accuracy: Unknown 

Dioxin Tier: Unknown 

USGS Hydro Unit: 727 10208 

RCRA Indicator: Unknown 

Unit Id: o 

Unit Name: ENTIRE SITE 

Type: DISCOVERY Lead Agency: EPA FUND-FINANCED 

Qualifier: UNKNOWN Category: Unknown 

NICKELL AERIAL CROP CARE 
P.O. BOX 160 FM 490E 

Name: NOT REPORTED Actual Start Date: NOTREPORTED 

Plan Status: Unknown Actual Completion UNKNOWN 

Date: 

Type: PRELIMINARY ASSESSMENT Lead Agency: STATE, FUND FINANCED 

Qualifier: NO FURTHER REMEDML ACTION Category: Unknown 
PLANNED 

Name: NOT REPORTED 
Actual Start Date: UNKNOWN 

Plan Status: unknown 
Actual Completion UNKNOWN 

Date: 

VISTA ID#: 1297086 

VlSTA address includes enhanced city and ZIP. 
For more information call VISTA Information Solutions, Inc. at 1 - 800 - 767 - 0403. 
Report ID: 308492001 Date of Report: March 7.2000 
veriion 2.6 7 Page #76 



UNMAPPED SITES CONT. 

[SCL - State Equivalent CERCLIS List / SRC# 6559 (EPA ID: I ~ ~ ~ 9 8 1 0 4 7 6 0 8  
(Agency Address: SAME AS ABOVE 

Status: 
Facility Type: 
Lead Agency: 
State Status: 
Pollutant 1: 
Pollutant 2: 

UNKNOWN 

NOTAVAILABLE 

NOTAVAILABLE 

NOTA VAILABLE 

UNKNOWN 

UNKNOWN 

( pollutant 3: UNKNOWN 

IEDINBURG, TX 78539 
ISTATE LUST - State Leaking Underground Storage Tank / SRC# 6711 1 EPA/Agency ID: 1 N/A 

Agency Address: US DEPT OFAGRICUL TURE 
HWV687 

VISTA 
Address*: 

Facility ID: 

... . .- 

EDINBURG, tx 78539 
0056157 

US DEPT OF AGRICULTURE, APHIS 
N 7 MILES H W  681 

VISTA ID#: 11 786621 

.- 

LINN, 78563 

Facility ID: 0047670 

Leak ID#: 710001 

Leak Report Date: 7 7/03/1995 

Region / District: HARLINGEN 

Responsible Party: L M B CORP 

Description / Comment: MEDIA AFFECTED: N O  GW IMPACI; NO APPARENT THREATS OR IMPACTS 
TORECEPTORSREMEDIATION STATUS: FINAL CONCURRENCE ISSUED. CASE 

Leak ID#: 0979.57 

Leak Report Date: oz/o7/799 1 

Region / District: HARLINGEN 

Responsible Party: U S  DEPT OF A GRICUL TURE 

Description / Comment: MEDIA AFFECTED: SOIL CONTAMINATION ONLY: REQUIRES FULL SITE ASSESSMENT 
RAPREMEDIATION STATUS: FINAL CONCURRENCEISSUED, CASE 
CL OSEDRESPONSIBLE PARN INFO: RR 3 BOX 
7004, EOINEURG, TX, 785390000.5 72/580-7222 

CL OSEDRESPONSIBLE PARN INFO. PO BOX 
593, MISSION, TX, 785730593.2 70/686- 7426 

VISTA 
Address*: 

VISTA address includes enhanced city and ZIP. 
For more information call VlSTA Information Solutions, Inc. at  1 - 800 - 767 - 0403. 
Report ID: 308492001 
Ver3;on 2.6.7 

Date of Report: March 7,2000 
Page 11 7 

TRUCKING STORAGE 
H W ~  281 
LINN, TX 78563 

/STATE LUST - State Leaking Underground Storage Tank / SRC# 6711 

VISTA ID#: 

Agency Address: TRUCKING STORAGE 
HWY281 

1407224 

EPA/Agency ID: N/A 



UNMAPPED SITES CONT. 1 
(EDINBURG, tx 78539 

/STATE LUST - State Leaking Underground Storaqe Tank / SRC# 6711 ( E P A / A ~ ~ ~ C ~  ID: I N/A 
1 Agency Address: SAME AS ABOVE 

VISTA 
Address*: 

Facility ID: 002 7265 

Leak ID#: 7 00884 

Leak Report Date: 7 7/75/7997 

Region / District: HARLINGEN 

Responsible Party: BILL NlCOL TRANS. SERWCE INC 

Description / Comment: MEDIA AFFECTED: GROUNDWATER OTHER THAN 7B. SITE 
CHARACTERIL4TIONINCOMPLETEREMEOlATION STATUS: FINAL CONCURRENCE 
ISSUED, CASE CLOSEDRESPONWBLE PARN INFO: 2605 N CL OSNER 
BL VD. EDINBURG, TX. 78539,956/3 76-3305 

HELDT BROS TRUCKING CO 
N H W ~  281 

(EDINBURG, TX 78539 
1 NFRAP / SRC# 6475 [EPA ID: (~~~981048499 

Agency Address: SAME AS ABOVE 

Site Description: THE SITE IS THE LOCATION OF A PESTICIDEAPPLICATOR WHERE HALqRDOUS 
WASTE MA Y BE TREATED, STORED OR DISPOSED. 

EPA Region: 6 

Congressional District: o 

Federal Facility: Agency c o d e  () 

Facility Ownership: o JHER 

Site Incident Category: unknown 

Federal Facility Docket: SITE15 NOTINCLUDED ON THE DOCKET 

NPL Status: NOT ON NPL 

Incident Type: Unknown 

Proposed NPL Update #: o 

Final NPL Update #: o 

Financial Management System ID: NOT REPORTED 

Latitude: o 

VISTA ID#: (334671 2 

VISTA 
Address*: 

Longitude: 
LaVLong Source: 
LaVLong Accuracy: 
Dioxin Tier: 
USGS Hydro Unit 

0 

Agency Code  0 

Unknown 

Unknown 

727 70208 

MARTIN FARM RANCH 
ROUTE 4 BOX 473 

RCRA Indicator: Unknown 

Unit Id: o 

VISTA ID#: 1259941 

Unit Name: ENnRE SITE 

Type: DISCO VERY Lead Agency: EPA FUND-FINANCED 

Qualifier: UNKNOWN Category: Unknown 

Name: NOT REPORTED Actual Start Date: NOTREPORrED 

Plan Status: Unknown Actual Completion UNKNOWN 

Date: 

* VlSTA address includes enhanced city and ZIP. 
For more information call VlSTA Information Solutions. Inc. at 1 - 800 - 767 - 0403. 
Report ID: 308492001 
"enion 2.6.7 

Date of Report: March 7,2000 
Page P78 



- UNMAPPED SITES CONT. 

Type: PRELIMINARYASSESSMENT Lead Agency: STATE, FUND FINANCED 

Qualifier: N O  FURTHER REMEDIAL ACTION 
PUNNED Category: 

Unknown 

Name: NOT REPORTED Actual Start Date: UNKNOWN 

Plan Status: Unknown Actual Com~letion UNKNOWN 
~ ~. 

Date: 

Date: 
Type: PRELIMINARY ASSESSMENT Lead Agency: EPA FUND-FINANCED 
Qualifier: N O  FURTHER REMEDIAL ACnON 

PUNNED Category: 
Unknown 

Name: NOT REPORTED Actual Start Date: UNKNOWN 

Plan Status: Unknown Actual Completion UNKNOWN 

Date: 

VISTA 
Address* 

- 

* VISTA address includes enhanced city and ZIP. 
For more information call VISTA Information Solutions, lnc  at 1 - 800 - 767 - 0403. 
Report ID: 308492001 
Ver5ion 2,6, 7 

Date of Report: March 7,2000 

Congressional District: 0 

Federal Facility: Agency C o d e  (J  

Facility ownership: OTHER 

Site Incident Category: unknown 

Federal Facility Docket: SITEISNOTINCL UDED ON THE DOCKET 

NPL Status: NOT ON NPL 

Incident Type: Unknown 

Proposed NPL Update #: 0 

Final NPL Update #: 0 

Financial Management System ID: NOT REPORTED 

Latitude: 0 

Longitude: o 
LaVLong Source: Agency C o d e  0 

Lat/Long Accuracy: Unknown 

Dioxin Tier: Unknown 

USGS Hydro Unit: 72 7 10208 

RCRA' Indicator: Unknown 

Unit Id: 0 

Unit Name: E N ~ R E  SITE 

Type: DISCOVERY Lead Agency: €PA FUND-FINANCED 

Qualifier: UNKNOWN Category: Unknown 

Name: NOTREPORTED Actual Start Date: NOTREPORTED 

Plan Status: Unknown Actual Completion UNKNOWN 

Page #'19 

UNION Y DlGNlDAD INC VISTA ID#: 
114 MI S FM 490 2 MI W 281 
EDINBURG, TX 78539 

443063 

TXD980697403 [NFRAP / SRC# 6475 
Agency Address: SAME AS ABOVE 

EPA Region: 6 

EPA ID: 



I UNMAPPED SITES CONT. I 

- - -. - . - . . - 
Leak Report Date: 02/11/1992 

Region / District: HARLINGEN 

Responsible Party: CHAPA PAT 

Description / Comment: MEDIA AFFECTED: MINOR SOIL CONTAMINATION - NO REMEDIAL ACTION 
REQUIREDREMEDIA TION STATUS: FINAL CONCURRENCE ISSUED, CASE 
CLOSEDRESPONSIBLE PARTYINFO: PO BOX25,LINN, TX 78563,572/383-2821 

VISTA 
Address*: 

VISTA JIM LAMBERT VISTA ID#: 1218141 
Address*: RT 3 BOX 217,l Mi N OF FM3250 

I NFRAP / SRC# 6475 I EPA ID: 

/Agency Address: SAME AS ABOVE 

SAN MANUEL BUTANE 
N H W ~  281 
LINN, tx 78563 

Site Description: GROUND APPLICATOR OF PESTICIDES. CURRENTYTE ON JIM LAMBERTPROPERTY 
CONIAINERS BURIAL SITE AT FORMER R4 NCH 

EPA Region: 6 

Congressional District: o 
Federal Facility: Agency Code ( I  
Facility Ownership: OTHER 

Site Incident Category: unknown 

Federal Facility Docket: SITEIS NOTINCLUDED ON THE DOCKET 

NPL Status: NOT ON NPL 

Incident Type: Unknown 

Proposed NPL Update #: o 
Final NPL Update #: o 
Financial Management System ID: NOT REPORTED 

Latitude: o 

(STATE LUST - State Leaking Underground Storage Tank / SRC# 6711 

Longitude: o 
LawLong Source: Agency Code ( I  

LaWLong Accuracy: Unknown 

Dioxin Tier: Unknown 

USGS Hydro Unit: 127 70208 

RCRA Indicator: Unknown 

Unit Id: o 

VISTA ID#: 

Unit Name: ENTIRE SITE 

Type: DISCO VERY Lead Agency: EPA FUND-FINANCED 

Qualifier: UNKNOWN Category: Unknown 

Name: NOTREPORTED Actual Start Date: NOTREPORTED 

Plan Status: Unknown Actual Completion MAYz. 1986 

Agency Address: SAN MANUEL BUTANE 
NHWY281 
SAN MANUEL. tu 78563 

Facility ID: 0020563 

Leak ID# 701825 

5265632 

EPA/Agency ID: 

* VlSTA address includes enhanced city and ZIP. 
For more information call VlSTA Information Solutions. Inc. a t  1 - 800 - 767 - 0403. 
Report ID: 308492001 Date of Report: March 7,2000 
Vernon 26.7 Page YZO 

N/A 



UNMAPPED SITES CONT. I 
Type: PRELIMINARY ASSESSMENT Lead Agency: STATE FUND FINANCED 

Qualifier: NO FURTHER REMEDIAL ACTION Category: Unknown 
PLANNED 

Name: NOTREPORTED 
Actual Start Date: UNKNOWN 

Plan Status: Unknown 
Actual Completion UNKNOWN 

Date: 

I 

Alias State: TX 
- 

Alias Description: NOT REPORTED 

Site Description: FORMERSHEETMETAL SITE SITE WHERE PES7lClDE CONTAINERS ARE BURIED. 

EPA Region: 6 

VISTA 
Address': 

VISTA ID#: 11 09355 VISTA 
Address*: 

I EDINBURG, TX 78539 
INFRAP / SRC# 6475 I EPA ID: 1~~~981918147  

Congressional District: 
Federal Facility: 
Facility Ownership: 
Site lncident Category: 
Federal Facility Docket: 
NPL Status: 
Incident Type: 
Proposed NPL Update #: 

Final NPL Update #: 

Financial Management System ID: 
Latitude: 
Longitude: 
Lat/Long Source: 
Lat/Long Accuracy: 
Dioxin Tier: 
USGS Hydro Unit: 
RCRA Indicator: 

CURLS FARM SERVICE 
JUNCT. 83 HWY 487 

- 

0 

Agency C o d e  () 

OTHER 

unknown 

SITE I5 NOTINCLUDED ON THE DOCKET 

NOT ON NPL 

Unknown 

0 

0 

NOTREPORTED 

0 

0 

Agency C o d e  (1 
unknown 

Unknown 

727 70208 

Unknown 

HIDALGO COUNTY 
3.2MI E US281,ADJACENT TO N SIDE DAV 
EDINBURG. TX 

Agency Address: SAMEASABOVE 

Alias Name: CURLS FARM SERVICE 

Alias Street: NOT REPORTED 

Alias City: HIDAL GO Alias Latitude: o 
Alias Zip: NOT REPORTED Alias Longitude: 0 

* VlSTA address includes enhanced city and ZIP. 
For more information call VlSTA Information Solutions. Inc. at 1 - 800 - 767 - 0403. 
Report ID: 308492001 Date of Report: March 7.2000 
Version 2.6.1 Page #27 

STATE SWLF - Solid Waste Landfill / SRC# 6709 

VISTA ID#: 

Agency Address: SAMEASABOVE 

Facility Type: SHREDDER FACILITY 

Facility Status: PROPOSED 

Permit Status: PERMITTED/LICENSED 

3051 41 1 

Agency ID: 2102.00 



I UNMAPPED SITES CONT. 

Unit Id: o 

Unit Name: ENTIRE SITE 

Type: DISCOVERY Lead Agency: STATE FUND FINANCED 

Qualifier: UNKNOWN Category: Unknown 

Name: NOT REPORTED Actual Start Date: NOTREPORTED 

Plan Status: Unknown Actual Completion LJ~KNOWN 

Date: 
Type: PRELIMINARYASSESSMENT Lead Agency: STAT6 FUND FINANCED 

Qualifier: LOWER PRIORITY Category: Unknown 

Name: NOTREPORTED Actual Start Date: u~KNOWN 

Plan Status: Unknown Actual Completion uNwowN 

Date: 
Type: SCREENING SITE INSPECTION Lead Agency: STAT6 FUND FINANCED 

Qualifier: NO FURTHER REMEDIAL ACTION Category: Unknown 
PLANNED 

Name: NOT REPORTED 
Actual Start Date: NOTREPORTED 

Plan Status: Unknown 
Actual Completion lhVKNowN 

Date: 

(EDINBURG, Uc 78539 
[STATE LUST - State Leaking Underground Storage Tank / SRC# 6711 1 EPA/Agency ID: I N/A 

Agency Address: WLURREL GROCERY 
HWY 707 

VISTA 
Address*: 

SAN CARLOS. tr 78539 - 
Facility ID: 00.74085 

Leak ID#: 094 784 

Leak Report Date: 17/03/1989 

Region / District: HARLINGEN 

Responsible Party: HERBS ENTERPRISES WALKER OIL 

Description / Comment: MEDIA AFFECTED: SOIL CONTAMINATION ON1 Y, REQUIRES FULL SITE ASSESSMENT 
RAPREMEDIATION STATUF FINAL CONCURRENCEISSUED. CASE 
CL OSEDRESPONSIBLE PARTYINFO: 505 E 
SCHUNIOR. EDINBURG. m, 785390aaOD572/383-24 72 

VILLARREL GROCERY 
H W ~  107 

IEDINBURG, tx 78539 
/STATE LUST - State Leaking Underground Storage Tank / SRC# 6711 (EPA/Agency ID: 1 N/A 
(Agency Address: SAMEAS ABOVE 

VISTA ID#: (2589910 

VISTA 
Address*: 

Facility ID: 0033774 

Leak ID#: 093623 

Leak Report Date: 09/72/7989 

Region / District: HARLINGEN 

Responsible Party: EDIN8URG AUTO/TRUCK STOP 

Description / Comment: MEDIA AFFECTED: GW IMPACT, PUBLIC/DOMESTIC WATEI? SUPPL Y WELL WAN 
O.25MlREMEOIATlON STATUS: PHASE 2 IN PROGRESSRESPONSSIBLE PARNINFO: PO 
BOXZ076.EDIN8URGG TX 78539,287/646-0476 

* VlSTA address includes enhanced city and ZIP. 
For more information call VISTA Information Solutions. Inc, at 1 - 800 - 767 - 0403. 
Report ID: 308492001 Date of Report: March 7,2000 
Venlon 2.61 Page t 2 2  

EDINBURG AUTO TRUCK STOP INC 
H W ~  281 

VISTA ID#: (2591477 



( VISTA 1 GUERRA BROTHERS. INC. 

/- 

VISTA ID#: 16529278 

UNMAPPED SITES CONT. 

IEDINBURG, tx 
/STATE LUST - State Leaking Underground Storage Tank / SRC# 6711 I EPA/Agency ID: 1 N/A 
]Agency Address: SAMEAS ABOVE 

I 

I Facility ID: 0060073 I 
Leak ID#: 7 10887 

Leak Reoort Date: 04/79/7996 ~ - - -.- 

Region / District: HARLINGEN 

Responsible Party: GUERRA BROTHERS. INC. 

Description / Comment: MEDIA AFFECTED: GWIMPACTED, NO APPARENT THREATS ORIMPACTS TO 
RECEPTORSREMEDIATION STATUS: PENDING CLOSURE, WAITING FOR MONITORING 
CLOSURE REPORTRESPONSIBLE PARTY INFO PO BOX 

IEDINBURG, tx I 
TATE LUST - State Leaking Underground Storage Tank / SRC# 6711 1 EPA/Agency ID: I N/A 

I Agency Address: SAMEASABOVE 

VISTA HI JO HYDROCARBONS 
Address': E FM 1926 

Facility ID: 000 7056 

Leak ID#: 704398 

Leak Report Date: 08/26/7992 

Region / District: HARL INGEN 

Responsible Party: HI JO HYDROCARBONS 

Description / Comment: MEDIA AFFECTED: GWIMPACTEO, NO APPARENT THREATS DR IMPACTS T o  
RECEPTORSREMEDIAIION STATUP FINAL CONCURRENCE ISSUED, CASE 
CL OSEDRESPONSIIBL E PARTY INFO: RR 6 BOX 9. WESLA CO, TX 78596,5 72/968-7643 

VISTA ID#: (5108423 

[EDINBURG, tx 
(STATE LUST - State Leaking Underground Storage Tank / SRC# 6711 1 EPA/Agency ID: (N/A 
I Agency Address: SAME AS ABOVE 

VISTA 
Address*: 

Facility ID: 0002 126 

Leak ID#: 110977 

Leak Report Date: 04/20/7996 

Region / District: HARLINGEN 

Responsible Party: GUERRA BROS INC 

Description / Comment: MEDIA AFFECTED: NO GWIMPACL NO APPARENT THREATS OR IMPACTS 
TORECEPTORSREMEDIAIION STATUS: INCIDENTREPORTED, INITIAL DIRECTIVES NOT 
YETISSUEDRESPONSIBLE PARTYINFO: PO BOX 38,LINN. TX 78563,270/.183-2602 

* VlSTA address includes enhanced city and ZIP. 
For more information call VlSTA Information Solutions, Inc. at 1 - 800 - 767 - 0403. 
Report ID: 308492001 Date of Report: March 7.2000 
Version 2.67 Page 823 

LlNN FEED SEED SUPPLY 
H~~ 281 

VISTA ID#: 16530443 



VISTA FUE- -.-. 
Address*: H W ~  

VISTA ID#: 6612180 

MCCOOK, tx 
(STATE LUST - state Leakinq Underground Storaqe Tank / SRC# 6711 EPA/Aqency ID: ,,,In 

Agency Address: SAME AS ABOVE 

Facility ID: 0006606 

Leak ID#: 770296 

Leak Report Date: 
Region / District: 
Responsible Party: 
Description / Comment: REMEDMTIONSJA Ju% INITIAL DIRECTIVES ISSUED A 

INI~ALRESPONSERESPONS/BLE PARTY INFO: RR3 BOX 
1886 EDIN8URG. JX 7853993 78,956/842.3355 

* VISTA address includes enhanced city and ZIP. 
For more information call VISTA Information Solutions, inc. at 1 - 800 - 767 - 0403. 
Report ID: 308492001 
Venton 26.7 

Date of Report: March 7,2000 

- Page xz4 --- -. 



SITE ASSESSMENT - SPECIAL PROJECT 
(ALL DATABASES SEARCHED TO 1 MILE) 

DESCRIPTION OF DATABASES SEARCHED 

A) DATABASES SEARCHED TO 1/2 MILE 

NPL VISTA conducts a database search to identify all sites within 1 mile of your property, 
SRC#: 6558 The agency release date for NPL was January, 2000. 

The National Priorities List (NPL) is the EPA's database of uncontrolled or abandoned 
hazardous waste sites identified for priority remedial actions under the Superfund 
program. A site must meet or surpass a predetermined hazard ranking system score, be 
chosen as a state's top priority site, or meet three specific criteria setjointly by the US 
Dept of Health and Human Services and the US EPA in order to become an NPL site. 

SPL 
SRC#: 671 2 

- 
CERCLIS 
SRC#: 6474 

NFRAP 
SRC#: 6475 

SCL 
SRC#: 6559 

VlSTA conducts a database search to identify all sites within 1 mile of your property. 
The agency release date for State Superfund Program was December, 1999. 

This database is provided by the Natural Resource Conservation Commission. The 
agency may be contacted at: 512-239-2458. 

VISTA conducts a database search to identify all sites within 1 mile of your property. 
The agency release date for CERCLIS was October, 1999. - 

The CERCLIS List contains sites which are either proposed to or on the National Priorities 
List(NPL) and sites which are in the screening and assessment phase for possible inclusion 
on the NPL. The information on each site includes a history of all pre-remedial, remedial, 
removal and community relations activiies or events at the site, financial funding 
information for the events, and unrestricted enforcement activities. 

VlSTA conducts a database search to identify all sites within 1 mile of your property. 
The agency release date for CERCLIS-NFRAP was October, 1999. 

NFRAP sites may be sites where, following an initial investigation, no contamination was 
found, contamination was removed quickly, or the contamination was not serious 
enough to require Federal Superfund action or NPL consideration. 

VlSTA conducts a database search to identify all sites within 1 mile of your property. 
The agency release date for Site Assessment Report was December. 1999. 

This database is provided by the Natural Resource Conservation Commission. The 
agency may be contacted at: 512-239-2525. 

The Texas Water Commission Superfund Registry Quarterly Status Report is an information 
newsletter containing detailed information for NPL sites in the state of Texas. 

For more information call VISTA Information Solutions, Inc. at 1 - 800 - 767 - 0403. 
Report ID: 308492001 Date of Report: March 7.2000 
Version 2.6.1 Page #25 



SCL VISTA conducts a database search to identify all sites within 1 mile of your property. 
SRC#: 6710 The agency release date for Voluntary Cleanup Program Site Listing was January, 2000. 

This database is provided by the Natural Resource Conservation Commission. The 
agency may be contacted at: 512-239-5891. 

CORRACTS VlSTA conducts a database search to identify all sites within 1 mile of your property 
SRCI: 6556 The agency release date for HWDMS/RCRIS was December, 1999. 

The €PA maintains this database of RCRA facilities which are undergoing "corrective 
action". A "corrective action order" is issued pursuant to RCRA Section 3008 (h) when 
there has been a release of hazardous waste or constituents into the environment from a 
RCRA facility. Corrective actions may be required beyond the facility's boundary and 
can be required regardless of when the release occurred, even if it predates RCRA. 

ERNS VISTA conducts a database search to identify all sites within 1 mile of your property 
SRC#: 6181 The agency release date for was August, 1999. 

The Emergency Response Notification System (ERNS) is a national database containing 
records from October 1986 to the release date above and is used to collect information 
for reported releases of oil and hazardous substances. The database contains 
information from spill reports made to federal authorities including the EPA, the US Coast 
Guard, the National Response Center and the Department of Transportation. The ERNS 
hotline number is (202) 260-2342. 

RCRA-TSD VISTA conducts a database search to identify all sites within 1 mile of your property 
SRC#: 6556 The agency release date for HWDMS/RCRIS was December, 1999. 

The EPA's Resource Conservation and Recovery Act (RCRA) Program identifies and 
tracks hazardous waste from the point of generation to the point of di<posal. The RCRA 
Facilities database is a compilation by the EPA of facilities which report generation, 
storage, transportation, treatment or disposal of hazardous waste. RCRA TSDs are 
facilities which treat, store and/or dispose of hazardous waste. 

RCRA-LgGen VlSTA conducts a database search to identify all sites within 1 mile of your property. 
SRC#: 6556 The agency release date for HWDMS/RCRIS was December. 1999. 

The EPA's Resource Conservation and Recovery Act (RCRA) Program identifies and 
tracks hazardous waste from the point of generation to the point of disposal. The RCRA 
Facilities database is a compilation by the EPA of facilities which report generation, 
storage, transportation, treatment or disposal of hazardous waste. RCRA Large 
Generators are facilities which generate at least 1000 kg./month of non-acutely 
hazardous waste ( or 1 kg./month of acutely hazardous waste). 

RCRA-SmGen VlSTA conducts a database search to identify all sites within 1 mile of your property. 
SRC#: 6556 The agency release date for HWDMS/RCRIS was December. 1999. 

The EPA's Resource Conservation and Recovery Act (RCRA) Program identifies and 
tracks hazardous waste from the point of generation to the point of disposal. The RCRA 
Facilities database is a compilation by the EPA of facilities which report generation, 
storage, transportation, ueatment or disposal of hazardous waste. RCRA Small and Very 
Small generators are facilities which generate less than 1000 kg./month of non-acutely 
hazardous waste. 

For more information call VlSTA Information Solutions, Inc. at 1 - 800 - 767 - 0403. 
Report ID: 308492001 
Vmi~n2.6.7  

Date of Report: March 7,2000 
Page #26 



SWLF VISTA conducts a database search to identify all sites within 1 mile of your property. 
SRC#: 5884 The agency release date for Closed Municipal Solid Waste Landfills was March, 1998. 

This database is provided by the Natural Resource Conservation Commission, Division of 
MSW. The agency may be contacted at: . 

SWLF VISTA conducts a database search to identify all sites within 1 mile of your property. 
SRC#: 6709 The agency release date for Solid Waste Facilities Permit Applications File was ~anuary, 

2000. 

THE TEXAS SOLID WASTE FACILITIES PERMIT APPLICATIONS FILE CURRENTLY INCLUDES 
RECORDS WITH ADDRESSES THAT HAVE LITTLE LOCATIONAL VALUE. A SMALL SAMPLING 
OF THESE SITES WlLL BE INCLUDED IN THE UNMAPPABLE SECTION OF VlSTA REPORTS. THE 
TNRCC IS DEVELOPING A GIS DATABASE FOR SOLID WASTE FACILITIES THAT WlLL INCLUDE 
MAPPABLE LOCATION. UNTIL THIS DATABASE IS AVAILABLE, VlSTA ENCOURAGES FURTHER 
INVESTIGATION BY THE ENVIRONMENTAL PROFESSIONAL TO LOCATE ALL POSSIBLE 
LANDFILLS IN THE AREA. 

SPILL VISTA conducts a database search to identify all sites within 1 mile of your property 
SRCk 6720 The agency release date for Spills Incident lnformation System was January, 2000. 

This database is provided by the Natural Resource Conservation Commission. The 
agency may be contacted at: 512-239-2446. 

LUST VISTA conducts a database search to identify all sites within 1 mile of your property. 
SRC#: 6711 The agency release date for Leaking Petroleum Storage Tank Case Report was January. 

2000. 

This database is provided by the Natural Resource Conservation Commission. The 
agency may be contacted at: 512-239-0986. 

- 

UST's VISTA conducts a database search to identify all sites within 1 mile of your property. 
SRCk 6708 The agency release date for Petroleum Storage Tank Database was January, 2000. 

This database is provided by the Natural Resource Conservation Commission. The 
agency may be contacted at: 512-239-0986; Caution-Many states do not require 
registration of heating oil tanks, especially those used for residential purposes. 

AST's VISTA conducts a database search to identify all sites within 1 mile of your property. 
SRCk 6708 The agency release date for Aboveground Storage Tank Database was January, 2000. 

This database is provided by the Natural Resource Conservation Commission. The 
agency may be contacted at: 51 2-239-0986. 

TRlS VISTA conducts a database search to identify all sites within I mile of your property 
SRCk 4946 The agency release date for TRlS was January, 1998. 

Section 313 of the Emergency Planning and Community Right-to-Know Act (also known 
as SARA Title Ill) of 1986 requires the EPA to establish an inventory of Toxic Chemicals 
emissions from certain facilities( Toxic Release Inventory System). Facilities subject to this 
reporting are required to complete a Toxic Chemical Release Form(Form R) for specified 
chemicals. 

For more information call VlSTA Information Solutions, Inc, at 1 - 800 - 767 - 0403. 
Report ID: 308492001 Date of Report: March 7,2000 
Version 26.1 Page #27 



For more information call VISTA Information Solutions, Inc. at 1 - 800 - 767 - 0403. 
Report ID: 308492001 Date of Report: March 7,2000 
Vernon 2.6.7 Page 828 



HIDALGO COUNTY 

The following are population projections developed for 
the Texas Water Development Board as part of the Senate 
Bill 1 Regional Water project. Population in Hidalgo 
County is expected to increase by more than 150 percent 
in the period kom the year 2000 to the year 2050. 

Table 9 - Population Proiections for Hidalgo County 

~ u r n e r ~ o l l i e & f ~ r a d e n  Inc. 



WILLACY COUNTY 

The following are population projections developed for the 
Texas Water Development Board as part of the Senate Bill 
1 Regional Water project. The population of Willacy 
County is projected to increase from approximately 21,200 
in the year 2000 to approximately 29,100 in the year 2050. 

Table 14 - Population and Water Demand Proiections for Willacy County 

~urner~ollie&f~raden Inc. 



SUB-BASIN 

7s 
15s 
20s 
32s 
33s 

TOTALAREA URBANAREA URBANAREA 
SQ. MI. S.F. SQ. MI. 

29.5 2,488,633.73 0.089267452 
25 16,921.362.00 0.606970343 

10.5 9,501,101.47 0.34080512 
17 9.41 1,007.15 0.337573431 

16.5 16,633,010.00 0.5966271 38 
11.8 80,474,498.00 2.886625416 
5.3 10,528,308.53 0.377651 104 
12.8 17,994,340.30 0.645458143 
20.3 72,209,461.55 2.5901 58027 
8.3 17,331,175.23 0.62167037 
7.8 49,988,623.00 1.79309512 
30.8 451,325,889.93 16.18908868 
14.5 355,889,321.61 12.76577284 
61 95,617,710.51 3.429813422 

125.5 534,708,944.80 19.18004422 
11.5 47,309,803.00 1.697005675 

16.25 1,956,023.90 0.070162703 

IMPERVIOUS AREA 
SQ.MI. 
0.0312 
0.2124 
0.1 193 
0.1182 
0.2088 
1.0103 
0.1322 
0.2259 
0.9066 
0.2176 
0.6276 
5.6662 
4.4680 
1.2004 
6.7130 
0.5940 
0.0246 

%IMPERVIOUS 
EXISTING 

0.11% 
0.85% 
1.14% 
0.70% 
1.27% 
8.56% 
2.49% 
1.76% 
4.47% 
2.62% 
8.05% 
18.40% 
30.81% 
1.97% 
5.35% 
5.16% 
0.15% 

%IMPERVIOUS 
FUTURE 
0.15% 
1.16% 
1.56% 
1.78% 
3.24% 

21.92% 
6.38% 
4.52% 
11.43% 
6.71 % 

20.60% 
47.10% 
78.88% 
5.04% 
13.69% 
7.08% 
0.21 % 

NOTE: IMPERVIOUS AREA IS FOUND BY MULTIPLYING URBAN AREA BY 35%. 
% IMPERVIOUS IS FOUND BY DIVIDING IMPERVIOUS AREA BY TOTAL AREA 
% IMPERVIOUS (FUTURE) FOUND BY MULlTlPLYlNG THE IMPERVIOUS AREA BY A GROWTH FACTOR 

THAN DIVIDING BY TOTAL AREA 

GROWTH FACTORS: HIDALGO COUNTY 2.56 
WILLACY COUNTY 1.37 
CAMERON COUNTY 1.93 



Lag time calculation SCS Method 1 
ORIGINALI REVISED 

I I I 
I I I 

REVISED ORIGINA: REVISEDI REVISED~ I 
Water 
shed 

SC-1 
SC-2 
SC-3 

SCS-LAG, 
I1 hr 

29.22 
50.04 
50.67 
48.32 
25.48 
41.96 
26.86 

8.39 
6.03 

10.17 
49.40 
40.17 
11.63 
10.38 
44.09 
16.29 
48.29 
17.72 
22.35 
18.33 
35.21 
55.07 
50.31 
28.89 
45.14 
23.38 
35.46 

Hydraulic 
length in ft, L 

26,400 
36,800 

132,000 - 

SCS-LAG, 
Ihr 

38.71 
56.83 
62.91 
58.96 
34.41 
55.14 
37.34 
10.85 
6.59 

12.17 
62.53 
50.98 
14.76 
12.96 
50.55 
22.61 
53.53 
20.14 
27.45 
25.65 
53.53 
74.46 
69.15 
40.60 
61.59 
36.28 
55.76 

CN I 
I I CNII CNI I s 1 SII I s I slope, % I SCS-LAG, 

I 1 hr 

28,000 SC3A 
SC3B 18,400 
SC-4 104,000 --- 
SC-4A 63,900 
SC-4Al 15,200 

7,900 SC-4B , 
SC4B1 , 17,000 

I 

71.71 1 70.78 1 60 

72.05 
71.96 
73.64 
73.64 
73.64 
73.64 
73.64 

SC-5 
SC-5A - 
SC-5Al 
SCdB 
SC-6A - 
SCdB 

I 

3 945, 4.128) 6.6671 0 041 28.48 

120,800 -- 
93,600 

12,600 
14,500 
88,000 

SC-7A 
SC-7B 

71.06 / 64.97 1 60 4.073' 5 392 6.6671 0 03l 42.56 
72.21 / 68.361 60i 3.848' 4.628 6.6671 0.19' 45.65 -- 

67.71 1 601 3.879 4.7691 6.667 0 02l 42.97 
71.471 60; 3.897; 3.992 6.667 0031 25.14 
70.471 6 0  3.580 4 190, 66671 0 17' 38.44 

1 - 3 . 5 8 0  72.52 26.04 
69.9 / 601 3.580' 4.3061 6.667 020'  0.00 

63.51' 60 3.580 5 746 6 667 0 19' 4.60 
67 

74.22) 69.08 
74.22) 

16,000 1 5 0 05l 16.18 
44,000 
16,000 

SC-7C 1 32,800 

74.22 69.2 ( 
[P- 0.08 I 10.13 

74.22 / 68.56 1 601 3.473, 4.5861 6 6671 0 131 8.891 
74.81 1 65.33 ~ 601 3.367 5.307 6.6671 0 151 34.09 

60 
60 

74.70 1 64.03 1 601 3.3871 5.618' 6.6671 0 05 36.22 
72.34 1 64.99 ' 60, 3.824 5.387; 6 667, 0 06' 14.56 

3.580 4.925 6 667 0 19 8.49 
3.473 4.476 6.667i 0 17' 42.88 

69.19'- 6 0 i P p  0 17 34.97 

72.181 67.951 60' 3 854 4.717 6.667 0 I l l  
SC-7D 

19.93 
19,2001 5 72.77 I 6 0  3.7681 3.742 6667 0 05 18.40 
37,6001 SC-8 1 73.35 / 75.68 ( 60 3.6331 3 214 6 667 0 04 

SM-13 I 
37.63 

56,800 72.37 / 71.52 1 6 0  3.818' 3982  6.6671 0 041 v 53.79 4-- 48.16 
6 0  3.358 3 716 6.667 0 05) 27.34 
6 0  4.112 3 918 6.667' 003l 46.38 
60; 3.674 3.094 6.667 0 031 25.66 

61.96, 3.086 2.7391 6.139, 0 04' 37.73 

48,000 
SM-15 
SM- 16 
SM-17 
SM-18 

73.681 72.11 
74.861 72.91 32,000 

44,000 
19,200 
47,200 

70.86 
73.13 
76.42 

71.85 
76.37 
78.5 



Flow Title=North Main - Revised Existing 
Version=Version 3.0.1 Mar 2001 
Number of Profiles= 8 
Profile Names=2-year,5-year,lO-year,25-y~ 
River Rch & RM=North Main,reach 4 

12 94 184 335 478 
River Rch & RM=North Main,reach 3 (south) 

12 94 184 335 478 
River Rch & RM=North Main,reach 3 (south) 

12 9 4 208 475 760 
River Rch & RM=North Main,reach 3 (south) 

40 208 436 903 1384 
River Rch & RM=North Main,reach 3 (south) 

6 4 301 594 1163 1740 
River Rch & RM=North Main,reach 3 (south) 

7 7 378 741 1425 2109 
River Rch & RM=North Mainpreach 3 (south) 

77 378 751 1491 2247 
River Rch & RM=North Main,reach 2 

1 2 3 40 100 
River Rch & RM=North Main,reach 2 

13 8 1 153 482 1051 
River Rch & RM=North Main-reach 2 

14 204 468 962 1985 
River Rch & RM=North Mainsreach 2 

15 224 511 1120 2355 
River Rch & RM=North Main,reach 2 

17 234 538 1279 2215 
River Rch & RM=North Main,reach 2 

16 233 537 1295 2258 
River Rch & RM=North Main,reach 2 

33 291 630 1481 2423 
River Rch & RM=North Main,reach 1 

104 639 1325 2982 4760 
River Rch & RM=North Main,reach 1 

71 476 1048 2312 3448 
River Rch & RM=North Mainpreach 1 

7 1 47 6 1064 2286 3412 
River Rch & RM=North Main,reach 1 

71 481 1092 2321 3436 
River Rch & RM=North Main,reach 1 

70 480 1094 2316 3430 
River Rch & RM=North Main,reach 1 

7 0 480 1105 2330 3439 
River Rch & RM=North Main.reach 1 

69 482 1204 2641 3856 
River Rch & RM=North Mainsreach 1 

6 9 482 1222 2668 3887 
River Rch & RM=North Main,reach 1 

69 494 1338 2920 4267 
River Rch & RM=North Main,reach 1 

67 488 1333 2923 4261 
River Rch & RM=North Mainsreach 1 

66 485 1356 3104 4305 
River Rch & RM=North Main,reach 1 

66 485 1361 3243 4358 
River Rch & RM=North Main,reach 1 

96 497 1361 3292 4458 
River Rch & RM=North Main,reach 1 

109 603 1378 3576 4920 

tar, 5 0 -year 
,331370 

654 
,315796 

654 
,315287 
1133 

,286897 
2002 

,271000 
2473 

,260000 
2978 

,250000 
3218 

,157900 
188 

,144259 
1858 

,132334 
3435 

,117690 
4175 

,105420 
3804 

,98900 
3818 

,73000 
3782 

,233824 
6671 

,188000 
4800 

,150000. 
4695 

,136000. 
4708 

,132000. 
4643 

,116000. 
4641 

,110000. 
5335 

,84000. 
5378 

,68373 
5813 

,52275 
5802 

,29585 
5837 

,10000. 
5848 

,8000. 
5868 

,2000. 
6522 



Plow Title=North Main - Ultimate 
Version=Version 3.0.1 Mar 2001 
Number of Profiles= 8 
Profile Names=2-year,5-year,lO-ye< 
River Rch & RM=North Main,reach 4 

17 123 233 410 
River Rch & RM=North Main,reach 3 

17 123 233 410 
River Rch & RM=North Main,reach 3 

17 123 261 569 
River Rch & RM=North Main,reach 3 

57 263 524 1044 
River Rch & RM=North Main,reach 3 

81 357 684 1306 
River Rch & RM=North Main,reach 3 

9 4 433 829 1565 
River Rch & RM=North Main.reach 3 

9 4 433 838 1630 
River Rch & RM=North Main,reach 2 

1 2 3 4 0 
River Rch & RM=North Main,reach 2 

13 81 153 482 
River Rch & RM=North Main,reach 2 

14 204 468 962 
River Rch & RM=North Main,reach 2 

15 224 511 1120 
River Rch & RM=North Main,reach 2 

13 234 538 1279 
River Rch & RM=North Main,reach 2 

16 233 537 1295 
River Rch & RM=North Main,reach 2 

33 291 630 1481 
River Rch & RM=North Mainsreach 1 

121 696 1415 3124 
River Rch & RM=North Main,reach 1 

83 515 1113 2408 
River Rch & RM=North Mainpreach 1 

8 2 515 1128 2375 
River Rch & RM=North Main,reach 1 

8 2 520 1156 2409 
River Rch & RM=North Main,reach 1 

8 2 518 1159 2404 
River Rch & RM=North Main,reach 1 

8 2 519 1170 2416 
River Rch & RM=North Main,reach 1 

81 520 1272 2672 
River Rch & RM=North Main,reach 1 

80 520 1291 2695 
River Rch & RM=North Main,reach 1 

80 532 1408 2938 
River Rch & RM=North Main,reach 1 

78 525 1403 2941 
River Rch & RM=North Main,reach 1 

77 521 1426 3104 
River Rch & RM=North Main,reach 1 

77 521 1431 3243 
River Rch & RM=North Main,reach 1 

96 520 1430 3292 
River Rch & RM=North Main,reach 1 

109 603 1447 3576 

sr,25-year,50-year 
,331370 

573 770 
(south) ,315796 

57 3 770 
(south) ,315287 

889 1298 
(south) ,286897 
1567 2228 

(south) ,271000 
1925 2703 

(south) ,260000 
2291 3206 

(south) ,250000 
2428 3444 

,157900 
100 188 

,144259 
1051 1858 

,132334 
1985 3435 

,117690 
2355 4175 

,105420 
2215 3804 

,98900 
2258 3818 

,73000 
2423 3787 

,233824 
4940 6890 

,188000 
3552 4937 

,150000. 
3512 4821 

,136000. 
3536 4834 

,132000. 
3528 4763 

,116000. 
3537 4760 

,110000. 
3883 5354 

,84000. 
3913 5397 

,68373 
4285 5826 

,52275 
4279 5816 

,29585 
4319 5849 

,10000. 
4358 5860 

,8000. 
4458 5868 

,2000. 
4920 6522 



Flow Title=Raymondville - Revised Existing 
Version=Version 3.0.1 Mar 2001 
Number of Profiles= 8 
Profile Names=2-year,~-~ear,10-year,25-year,50-year,lOO-year,25O-year,5OO-year 
River Rch & RM=raymondville,Reach 8 ,231612 

1 2 58 343 711 1224 2130 2929 
River Rch & RM=raymondville,Reach 8 ,168304 

1 7 1 293 1110 2080 3441 5898 8176 
River Rch & RM=raymondville,reach 2 ,164919 

1 7 0 233 620 1280 2416 4848 7561 
River Rch & RM=raymondville,reach 2 ,150792 

1 119 369 957 1830 3114 5526 8648 
River Rch & RM=raymondville,reach 2 ,149670 

1 9 6 3 07 792 1290 1866 3357 5055 
River Rch & RM=raymondville,reach 3 (south) ,144530 

1 9 6 7 200 342 526 844 1146 
River Rch & RM=raymondville,reach 1 ,109185 

1 100 342 919 1436 2061 3476 5206 
River Rch & RM=raymondville,reach 1 ,86117 

1 162 553 1389 2200 3169 5226 7325 
River Rch & RM=raymondville,reach 1 ,69075 

1 186 658 1537 2345 3414 5734 8249 
River Rch & RM=raymondville,reach 1 ,54733 

1 198 698 1607 2449 3564 5982 8639 
River Rch & RM=raymondville,reach 1 ,52753 

18 190 656 1389 2042 3102 5481 8058 
River Rch & RM=raymondville,reach 1 ,34845 

8 2 429 891 1715 2255 2856 4710 7246 
River Rch & RM=La Sal Vieja,Reach 1 ,15060 

1 25 113 586 982 1341 1698 1390 



Flow Title=Raymondville - Ultimate 
Version=Version 3.0.1 Mar 2001 
Nt~mber of Profiles= 8 
Profile Names=2-year,5-year,10-year,25-year,50-year,~OO-year,25O-year,500- 
Rj-ver Rch & RM=raymondville,Reach 8 ,231612 

1 2 58 343 711 1224 2130 2929 
River Rch & RM=raymondville,Reach 8 ,168304 

1 7 1 293 1110 2079 3445 5904 8176 
River Rch & RM=raymondville,reach 2 ,164919 

1 7 0 239 626 1293 2430 4874 7561 
River Rch & RM=raymondville,reach 2 ,150792 

1 119 372 968 1839 3118 5546 8648 
River Rch & RM=raymondville,reach 2 ,149670 

1 96 310 799 1292 1870 3369 5055 
River Rch & RM=raymondville,reach 3 (south) ,144530 

1 9 67 201 343 - 528 846 1148 
River Rch & RM=raymondville,reach 1 ,109185 

1 100 345 927 1439 2065 3488 5206 
River Rch & RM=raymondville,reach 1 ,86117 

1 162 553 1391 2204 3176 5245 7345 
River Rch & RM=raymondville,reach 1 ,69075 

1 186 658 1539 2348 3420 5752 8265 
River Rch & RM=raymondville,reach 1 ,54733 

1 198 699 1609 2452 3570 6000 8657 
River Rch & RM=raymondville,reach 1 ,52753 

18 190 656 1391 2046 3108 5499 8075 
River Rch & RM=raymondville,reach 1 ,34845 

82 429 891 1715 2255 2856 4724 7258 
River Rch & RM=La Sal Vieja,Reach 1 ,15060 

1 25 110 579 974 1339 1711 1390 



Flow Title=Proposed - 10% Diversion 2 
'Jersion=Version 3.0.1 Mar 2001 
Number of Profiles= 8 
Profile Names=2-year,5-year,lO-year,25-ye 
River Rch & RM=North Main,reach 4 

17 123 233 410 573 
River Rch & RM=North Main,reach 2 

1 2 3 40 100 
River Rch & RM=North Main,reach 2 

13 81 153 482 1051 
River Rch & RM=North Main,reach 2 

14 204 468 962 1985 
River Rch & RM=North Main,reach 2 

15 224 511 1120 2355 
River Rch & RM=North Main,reach 3 (south) 

17 123 233 410 573 
River Rch & RM=North Main,reach 3 (south) 

17 123 2 61 569 889 
River Rch & RM=North Main,reach 3 (south) 

57 263 524 1044 1567 
River Rch & RM=North Main,reach 3 (south) 

8 1 357 684 1306 1925 
River Rch & RM=North Main'reach 3 (south) 

94 433 829 1565 2291 
River Rch & RM=North Main.reach 3 (south) 

9 4 433 838 1630 2428 
River Rch & RM=North Main,below diversion 

14 222 508 1045 2105 
River Rch & RM=North Main.below diversion 

14 223 519 1136 1918 
River Rch & RM=North Main,below diversion 

14 223 518 1152 1957 
River Rch & RM=North Main,below diversion 

3 1 279 568 1341 2165 
River Rch & RM=North Main, reach 1 

117 672 1368 2975 4660 
River Rch & RM=North Main,reach 1 

80 498 1081 2307 3399 
River ~ c h  & RM=North Main,reach 1 

80 498 1098 2281 3366 
River Rch & RM=North Main,reach 1 

80 503 1127 2317 3394 
River Rch & RM=North Main,reach 1 

79 502 1130 2313 3388 
River Rch & RM=North Main,reach 1 

7 9 502 1141 2327 3399 
River Rch & RM=North Main,reach 1 

78 504 1243 2639 3859 
River Rch & RM=North Main,reach 1 

7 8 504 1262 2665 3889 
River Rch & RM=North Main,reach 1 

77 516 1379 2917 4268 
River Rch & RM=North Main,reach 1 

7 6 509 1373 2920 4262 
River Rch & RM=North Main,reach 1 

7 4 505 1396 3104 4305 
River Rch & RM=North Main,reach 1 

7 4 505 1401 3243 4357 
River Rch & RM=North Mainsreach 1 

9 6 505 1401 3292 4457 
River Rch & RM=North Main,reach 1 

109 603 1418 3575 4920 
River Rch & RM=raymondville,Reach 8 

1 17 5 2 151 363 
River Rch & RM=raymondville,Reach 8 

1 17 52 152 307 
River Rch & RM=raymondville,Reach 8 

1 2 6 56 270 539 
River Rch & RM=raymondville.Reach 8 

3 2 4 7 3 398 803 
River Rch & RM=raymondville,Reach 8 

3 75 3 03 1146 2137 

ar, 50-year. 100-ye 
,331370 

770 1093 
,157900 

188 352 
,144259 
1858 3255 

,132334 
3435 6219 

,117690 
4175 7265 

,315796 
770 1093 

,315287 
1298 1995 

,286897 
2228 3352 

,271000 
2703 4016 

,260000 
3206 4753 

,250000 
3444 5182 

,112500 
3525 5815 

,105420 
3235 5062 

,98900 
3301 5090 

,73000 
3291 5005 

,233824 
6593 9167 

,188000 
4719 7370 

,150000. 
4598 7163 

,136000. 
4615 7186 

,132000, 
4548 7131 

,116000. 
4547 7124 

,110000. 
5336 7585 

,84000. 
5379 7663 

,68373 
5813 8436 

,52275 
5802 8251 

,29585 
5837 7899 

,10000. 
5848 7904 

,8000. 
5868 7978 

,2000. 
6522 8929 
,296300 
820 1704 
,279700 
589 1198 
,260550 
923 1514 
,240200 
1359 2206 
,168304 
3507 5899 



Izver 9ci & RY=raymondville,reach 2 
3 63 141 489 1010 

liiver lich & RM=raymond.vil;e,reach 2 
3 111 315 821 1518 

liiver IZCII & RM=raymondvj.l.l.e,reach 2 
3 9 1 283 694 1202 

lii.ver lich & RM=raymondvi.l.l.e,reach 3 (south) 
1 9 6 7 201 343 

Ri.ver Rch & RM=raymondvill.e,reach 1 
3 95 315 827 1346 

River Rch & RM=raymondville,reach 1 
3 161 549 1371 2190 

River Rch & RM=raymondville,reach 1 
3 185 653 1521 2332 

River Rch & RM=raymondville,reach 1 
3 197 694 1594 2439 

River Rch & RM=raymondville,reach 1 
18 189 650 1371 2015 

River Rch & RM=raymondville,reach 1 
8 2 42 9 891 1714 2255 

River Rch & RM=La Sal Vieja,Reach 1 
1 34 190 743 1278 



.?:OW Title=Proposed - 10% Diversion Exist 
lTc?rsion=Version 3.0.1 Mar 2001 
I$umber of Profiles= 8 
Profile Names=2-year,5-year,lO-year,25-yec 
River Rch & RM=North Main,reach 4 

12 94 184 3 3 5 47 8 
River Rch & RM=North Main,reach 2 

1 2 3 4 0 100 
River Rch & RM=North Main,reach 2 

13 81 153 482 1051 
River Rch & RM=North Main, reach 2 

14 204 468 962 1985 
River Rch & RM=North Main,reach 2 

15 224 511 1120 2355 
River Rch & RM=North Mainpreach 3 (south) 

12 94 184 335 47 8 
River Rch & RM=North Main,reach 3 (south) 

12 9 4 208 475 760 
River Rch & RM=North Main,reach 3 (south) 

4 0 208 436 903 1384 
River Rch & RM=North Main,reach 3 (south) 

64 301 5 94 1163 1740 
River Rch & RM=North Main,reach 3 (south) 

7 7 378 741 1425 2109 
River Rch & RM=North Main,reach 3 (south) 

77 378 751 1491 2247 
River Rch & RM=North Main,below diversion 

14 222 508 1045 2105 
River Rch & RM=North Main,below diversion 

14 223 519 1136 1918 
River Rch & RM=North Main,below diversion 

14 223 518 1152 1957 
River Rch & RM=North Main,below diversion 

3 1 279 609 1341 2135 
River Rch & RM=North Main,reach 1 

100 615 1277 , 2832 4477 
River Rch & RM=North Main,reach 1 

6 9 459 1017 2210 3297 
River Rch & RM=North Main,reach 1 

6 8 459 1033 2193 3268 
River Rch & RM=North Main,reach 1 

6 8 464 1060 2231 3297 
River Rch & RM=North Main,reach 1 

68 463 1063 2229 3292 
River Rch & RM=North Main,reach 1 

6 8 464 1073 2246 3305 
River Rch & RM=North Main,reach 1 

67 466 1172 2606 3832 
River Rch & RM=North Main,reach 1 

6 7 466 1190 2638 3864 
River Rch & RM=North Main,reach 1 

6 6 478 1306 2899 4250 
River Rch & RM=North Main,reach 1 

65 472 1303 2903 4244 
River Rch & RM=North Mainsreach 1 

6 4 470 1327 3103 4291 
River Rch & RM=North Main,reach 1 

6 4 470 1332 3243 4357 
River Rch & RM=North Main,reach 1 

9 6 497 1332 3292 4457 
River Rch & RM=North Main,reach 1 

109 603 1350 3575 4920 
River Rch & RM=raymondville,Reach 8 

1 17 5 2 151 363 
River Rch & RM=raymondville,Reach 8 

1 17 5 2 152 307 
River Rch & RM=raymondville,Reach 8 

1 17 5 6 270 539 
River Rch & RM=raymondville,Reach 8 

3 24 7 3 398 803 
River Rch & RM=raymondville,Reach 8 

3 7 5 3 03 1146 2137 

Dev 2 



?:.ver Rch & RM=raymondville,reach 2 
3 6 2 133 489 1010  

111.ver Rch & RM=raymondville,reach 2 
3 110  307 8 2 1  1520  

River Rch & RM=raymondville,reach 2 
3 90 280  692 1202  

River Rch & RM=raymondville,reach 3 (south) 
1 9 67 200  342 

River Rch & RM=raymondville,reach 1 
3 94  312 824 1346  

River Rch & RM=raymondville,reach 1 
3 1 6 1  548 1368  2187 

River Rch & RM=raymondville,reach 1 
3 185  652 1519  2330  

River Rch & RM=raymondville,reach 1 
3 197  694 1592  2437 

River Rch & RM=raymondville,reach 1 
1 8  189  649 1369  2012 

River Rch & RM=raymondville,reach 1 
82 429 8 9 1  1714  2255 

River Rch & RM=La Sal Vieja,Reach 1 
1 3 5 198  743 1278  



Flow Title=Proposed - 25% Diversion 
Version=Version 3.0.1 Mar 2001 
Number of Profiles= 8 
Profile Names=2-year,5-year,lO-year,25-ye, 
River Rch & RM=North Main,reach 4 

17 123 233 410 573 
River Rch & RM=North Main,reach 2 

1 2 3 40 100 
River Rch & RM=North Main,reach 2 

13 8 1 153 482 1051 
River Rch & RM=North Main,reach 2 

14 204 468 9 62 1985 
River Rch & RM=North Mainpreach 2 

15 224 511 1120 2355 
River Rch & RM=North Main,reach 3 (south) 

17 123 233 410 573 
River Rch & RM=North Ma?n,reach 3 (south) 

17 123 261 569 889 
River Rch & RM=North Main,reach 3 (south) 

5 7 263 524 1044 1567 
River Rch & RM=North Main,reach 3 (south) 

8 1 357 684 1306 1925 
River Rch & RM=North Main,reach 3 (south) 

94 433 829 1565 2291 
River Rch & RM=North Main,reach 3 (south) 

9 4 433 838 1630 2428 
River Rch & RM=North Main.below diversion 

11 164 361 785 1580 
River Rch & RM=North Main,below diversion 

11 167 379 880 1517 
River Rch & RM=North Main,below diversion 

11 167 378 896 1573 
River Rch & RM=North Main,below diversion 

2 8 225 474 1085 1812 
River Rch & RM=North Main,reach 1 

115 628 1265 2722 4319 
River Rch & RM=North Main,reach 1 

79 466 1005 2131 3219 
River Rch & RM=North Main,reach 1 

78 466 1017 2121 3193 
River Rch & RM=North Main,reach 1 

7 8 471 1041 2160 3229 
River Rch & RM=North Main,reach 1 

7 8 470 1042 2160 3225 
River Rch & RM=North Main,reach 1 

78 470 1051 2180 3241 
River Rch & RM=North Main,reach 1 

7 7 472 1141 2536 3783 
River Rch & RM=North Main,reach 1 

76 472 1155 2576 3822 
River Rch & RM=North Main,reach 1 

76 483 1262 2850 4215 
River Rch & RM=North Main,reach 1 

74 476 1258 2856 4210 
River Rch & RM=North Main,reach 1 

73 473 1277 3102 4262 
River Rch & RM=North Main,reach 1 

73 473 1281 3241 4357 
River Rch & RM=North Main,reach 1 

96 497 1281 3291 4457 
River Rch & RM=North Main,reach I 

109 603 1340 3575 4920 
River Rch & RM=raymondville,Reach 8 

6 6 9 160 395 887 
River Rch & RM=raymondville,Reach 8 

5 6 8 159 414 804 
River Rch & RM=raymondvill.e,Reach 8 

5 67 166 529 986 
River Rch & RM=raymondville,Reach 8 

5 6 5 178 624 1186 
River Rch & RM=raymondville,Reach 8 

5 109 402 1342 2463 



River Rch & m=raymondville,reach 2 
5 77 189 532 1096 

River Rch & RM=raymondville,reach 2 
5 117 332 860 1317 

River Rch & RM=raymondville,reach 2 
5 9 6 286 710 1130 

River Rch & RM=raymondville,reach 3 (south) 
1 9 67 2 0 1  343 

River Rch & RM=raymondville,reach 1 
5 100 320 842 1302 

River Rch & RM=raymondville,reach 1 
5 1 6 1  548 1373 2192 

River Rch & m=raymondville,reach 1 
5 185  652 1523 2333 

River Rch & RM=raymondville,reach 1 
5 197 694 1595 2440 

River Rch & RM=raymondville,reach 1 
1 8  189 651 1374 2011 

River Rch & RM=raymondville,reach 1 
8 2 429 891  1714 2255 

River Rch & RM=La Sal Vieja,Reach 1 
1 4 7 238 766 1308 



Flow Title=Proposed - 25% Diversion Exist 
Version=Version 3.0.1 Mar 2001 
Number of Profiles= 8 
Profile Narnes=2-year,5-year,lO-year,25-ye 
River Rch & RM=North Main,reach 4 

12 9 4 184 335 478 
River Rch & RM=North Main,reach 2 

1 2 3 40 100 
River Rch & RM=North Main,reach 2 

13 81 153 482 1051 
River Rch & RM=North Main,reach 2 

14 204 468 962 1985 
River Rch & RM=North Main,reach 2 

15 224 511 1120 2355 
River Rch & RM=North Main,reach 3 (south) 

12 9 4 184 335 478 
River Rch & RM=North Main,reach 3 (south) 

12 9 4 208 475 760 
River Rch & RM=North Main,reach 3 (south) 

4 0 208 436 903 1384 
River Rch & RM=North Main,reach 3 (south) 

6 4 301 5 94 1163 1740 
River Rch & RM=North Main,reach 3 (south) 

7 7 378 741 1425 2109 
River Rch & RM=North Mainpreach 3 (south) 

7 7 378 751 1491 2247 
River Rch & RM=North Main,below diversion 

11 164 361 785 1580 
River Rch & RM=North Main,below diversion 

11 167 379 880 1517 
River Rch & RM=North Main,below diversion 

11 167 378 896 1573 
River Rch & RM=North Main,below diversion 

2 8 225 474 1085 1812 
River Rch & RM=North Main,reach 1 

9 8 572 1175 2580 4134 
River Rch & RM=North Main,reach 1 

67 427 940 2035 3121 
River Rch & RM=North Main,reach 1 

67 428 950 2044 3100 
River Rch & RM=North Main,reach 1 

6 7 432 975 2103 3140 
River Rch & RM=North Main,reach 1 

66 431 974 2099 3136 
River Rch & RM=North Main,reach 1 

66 432 982 2130 3157 
River Rch & RM=North Main,reach 1 

6 6 434 1069 2503 3759 
River Rch & RM=North Main,reach 1 

65 434 1083 2548 3797 
River Rch & RM=North Main,reach 1 

65 445 1190 2833 4198 
River Rch & RM=North Main,reach 1 

6 3 440 1187 2839 4193 
River Rch & RM=North Main,reach .1 

62 437 1208 3102 4250 
River Rch & RM=North Main,reach 1 

6 2 437 1222 3241 4357 
River Rch & RM=North Main,reach 1 

9 6 497 1224 3291 4457 
River Rch & RM=North Main,reach 1 

109 603 1340 3574 4920 
River Rch & RM=raymondville,Reach 8 

6 69 160 395 887 
River Rch & RM=raymondville,Reach 8 

5 68 159 414 804 
River Rch & RM=raymondville,Reach 8 

5 67 166 529 989 
River Rch & RM=raymondville,Reach 8 

5 65 178 624 1189 
River Rch & RM=raymondville,Reach 8 

5 109 4 02 1342 2469 



River ~ c h  & RM=raymondville,reach 2 
5 82 189 532 1099 

River Rch & RM=raymondville,reach 2 
5 120 333 861 1325 

River Rch & RM=raymondville,reach 2 
5 99 288 711 1131 

River Rch & RM=raymondville,reach 3 (south) 
1 9 6 7 200 342 

River Rch & RM=raymondville,reach 1 
5 103 321 842 1302 

River Rch & RM=raymondville,reach 1 
5 161 549 1373 2189 

River Rch & RM=raymondville,reach 1 
5 185 653 1523 2331 

River Rch & RM=raymondville,reach 1 
5 197 695 1595 2438 

River Rch & RM=raymondville,reach 1 
18 190 651 1374 2009 

River Rch & RM=raymondville,reach 1 
8 2 429 891 1714 2255 

River Rch & RM=La Sal Vieja,Reach 1 
1 4 3 238 765 1309 



Flow Title=Proposed - 50% Diversion 
Version=Version 3.0.1 Mar 2001 
Number of Profiles= 8 
Profile Names=2-year,5-year,lO-year,25-yez 
River Rch & RM=North Main,reach 4 

17 123 233 410 573 
River Rch & RM=North Main,reach 2 

1 2 3 40 100 
River Rch & RM=North Main,reach 2 

13 81 153 482 1051 
River Rch & RM=North Main,reach 2 

14 204 468 962 1985 
River Rch & RM=North Main,reach 2 

15 224 511 1120 2355 
River Rch & RM=North Main,reach 3 (south) 

17 123 233 410 573 
River Rch & RM=North Main,reach 3 (south) 

17 123 261 569 889 
River Rch & RM=North Main,reach 3 (south) 

5 7 263 524 1044 1567 
River Rch & RM=North Main,reach 3 (south) 

8 1 3 57 684 1306 1925 
River Rch & RM=North Main,reach 3 (south) 

94 433 829 1565 2291 
River Rch & RM=North Mainpreach 3 (south) 

9 4 433 838 1630 2428 
River Rch & RM=North Main,below diversion 

6 110 246 550 1180 
River Rch & RM=North Main,below diversion 

6 115 269 649 1200 
River Rch & RM=North Main,below diversion 

6 115 268 665 1249 
River Rch & RM=North Main,below diversion 

2 3 175 368 856 1516 
River Rch & RM=North Main,reach 1 

111 588 1180 2496 3976 
River Rch & RM=North Main,reach 1 

76 437 943 1974 3035 
River Rch & RM=North Main,reach 1 

76 436 951 2001 3014 
River Rch & RM=North Main,reach 1 

76 441 973 2053 3060 
River Rch & RM=North Main,reach 1 

75 440 971 2051 3056 
River Rch & RM=North Mainpreach 1 

75 440 979 2074 3101 
River Rch & RM=North Main,reach 1 

74 441 1059 2440 3700 
River Rch & RM=North Main,reach 1 

7 4 441 1070 2493 3742 
River Rch & RM=North Main,reach 1 

73 452 1168 2790 4154 
River Rch & RM=North Main,reach 1 

7 2 445 1164 2798 4150 
River Rch & RM=North Main,reach 1 

7 0 442 1180 3101 4233 
River Rch & RM=North Main,reach 1 

70 442 1198 3240 4357 
River Rch & RM=North Main,reach 1 

9 6 497 1201 3290 4457 
River Rch & RM=North Main,reach 1 

109 603 1340 3574 4919 
River Rch & RM=raymondville,Reach 8 

10 120 275 629 1287 
River Rch & RM=raymondville,Reach 8 

10 108 267 656 1240 
River Rch & RM=raymondville,Reach 8 

9 108 270 770 1434 
River Rch & RM=raymondville,Reach 8 

8 104 263 831 1497 
River Rch & RM=raymondville,Reach 8 

8 146 486 1523 2763 



River Rch & RM=raymondville,reach 2  
8  93 230  6 7 1  

River Rch & ~~=raymondville,reach 2  
8  125  356  942 

River Rch & m=raymondville,reach 2  
7  104  298 787 

River Rch & RM=raymondville,reach 3  
1 9  6  7 2 0 1  

River Rch & RM=raymondville,reach 1 
7 1 0 9  334 907 

River Rch & RM=raymondville,reach 1 
7  1 6 1  549 1375  

River Rch & RM=raymondville,reach 1 
7 1 8 5  653 1526  

River Rch & RM=raymondville,reach 1 
7 197  694 1597  

River Rch & RM=raymondville,reach 1 
1 8  1 9 0  6 5 1  1379  

River Rch & RM=raymondville,reach 1 
82 429 8 9 1  1714  

River Rch & RM=La Sal Vieja,Reach 1 
1 63 280 923 

1264  
(south) 
343 



Flow Title=Proposed - 50% Diversion Exist 
Version=Version 3.0.1 Mar 2001 
Number of Profiles= 8 
Profile Narnes=2-year,5-year,lO-year,25-ye 
River Rch & RM=North Main,reach 4 

12 94 184 335 47 8 
River Rch & RM=North Mainpreach 2 

1 2 3 4 0 100 
River Rch & RM=North Main,reach 2 

13 8 1 153 482 1051 
River Rch & RM=North Main,reach 2 

14 204 468 9 62 1985 
River Rch & RM=North Mainsreach 2 

15 224 511 1120 2355 
River Rch & RM=North Main,reach 3 (south) 

12 9 4 184 335 478 
River Rch & RM=North Mainsreach 3 (south) 

12 9 4 208 475 760 
River Rch & RM=North Main,reach 3 (south) 

40 208 436 903 1384 
River Rch & RM=North Main,reach 3 (south) 

6 4 301 594 1163 1740 
River Rch & RM=North Main,reach 3 (south) 

7 7 378 741 1425 2109 
River Rch & RM=North Main,reach 3 (south) 

7 7 378 751 1491 2247 
River Rch & RM=North Main,below diversion 

6 110 246 550 1180 
River Rch & RM=North Main,below diversion 

6 115 269 649 1200 
River Rch & RM=North Main,below diversion 

6 115 268 665 1249 
River Rch & RM=North Main,below diversion 

2 3 175 368 973 1516 
River Rch & RM=North Main,reach 1 

9 4 531 1089 2353 3790 
River Rch & RM=North Mainpreach 1 

6 5 3 97 877 1877 2949 
River Rch & RM=North Main,reach 1 

64 397 885 1887 2962 
River Rch & RM=North Main,reach 1 

6 4 402 907 1960 2930 
River Rch & RM=North Main,reach 1 

6 4 401 905 1966 2976 
River Rch & RM=North Main,reach 1 

6 4 401 912 2012 3057 
River Rch & RM=North Main.reach 1 

6 3 403 988 2398 3667 
River Rch & RM=North Main,reach I 

6 3 403 997 2461 3708 
River Rch & RM=North Main,reach 1 

6 2 414 1092 2772 4125 
River Rch & RM=North Mainpreach 1 

6 1 409 1091 2871 4122 
River Rch & RM=North Main,reach 1 

60 406 1170 3100 4219 
River Rch & RM=North Main,reach 1 

60 429 1191 3240 4356 
River Rch & RM=North Main,reach 1 

96 497 1194 3290 4457 
River Rch & RM=North Main,reach 1 

109 603 1340 3574 4919 
River Rch & RM=raymondville,Reach 8 

10 120 275 629 1287 
River Rch & RM=raymondville,Reach 8 

10 108 267 656 1240 
River Rch & RM=raymondville,Reach 8 

9 108 270 770 1434 
River Rch & RM=raymondville,Reach 8 

8 104 2 63 831 1497 
River Rch & RM=raymondville,Reach 8 

8 146 486 1523 2762 

Dev 

ar, 50-year, 100-y 
,331370 



River Rch & RM=raymondville,reach 2 
8 93 230  6 7 1  1 3 8 1  

River Rch & RM=raymondville,reach 2 
8 125  356 942 1824  

River Rch & RM=raymondville,reach 2 
7 104  298 787  1266  

River Rch & RM=raymondville,reach 3 (south) 
1 9 6 7 200  342 

River Rch & RM=raymondville,reach 1 
7 109  334  906  1439  

River Rch & RM=raymondville,reach 1 
7 1 6 1  549 1 3 7 4  2190 

River Rch & RM=raymondville,reach 1 
7 1 8 5  653 1 5 2 5  2334 

River Rch & RM=raymondville,reach 1 
7 197  694 1 5 9 6  2440 

River Rch & RM=raymondville,reach 1 
18  190  6 5 1  1378  2026 

River Rch & RM=raymondville,reach 1 
8 2 429 8 9 1  1 7 1 4  2255 

River Rch & RM=La Sal Vieja,Reach 1 
1 6 3 280  923  1519  



Stage-Discharge Back-up Data 

North Main - Revised Existing 

Cumulative 
Volume 
(acre-ft) 

Incremental 
Volume 
(acre-ft) 

Sta 

River Reach 1 



Stage-Discharge Back-up Data 



Raymondville - Revised Existing 

Sta 

Raymondville Reaches 8,2, and 1 

Cumulative Incremental 
Volume Volume 
(acre-ft) (acre-ft) 







Stage-Discharge Back-up Data 

Raymondville - 10% Diversion 

Sta 

River Reach 8 

Cumulative Incremental 
Q Volume Volume 

(cfs) (acre-ft) (acre-ft) 



Stage-Discharge Back-up Data 

Raymondville - 2 5 %  Diversion 

Sta 

River Reach 8 

Cumulative Incremental 
Q Volume Volume 

(cfs) (acre-ft) (acre-ft) 



Stage-Discharge Back-up Data 

Raymondville - 25% Diversion 

Cumulative Incremental 
Sta Q Volume Volume 

(cfs) (acre-ft) (acre-ft) 

River Reach 8 



North Main / Raymondville Drains 
Structure Database 
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North Main / Ramondville Drains 
Structure Database 

R29229 Structures NorthMainl34 i IWR-1 S i 128000 !Left , $2.57 ( 36 35 ; 1 structure 
R29236 Structures 1 NorthMainl34 IWR-1 S 1280001Left $19.83 36 8 3 5 1  structure 
R29238 /Structures I NorthMainl34 , IWR-1 S 128000Left $3.171 36 ! 3 5  1 structure 
R29239 Structures INorthMainl34 IIWR-IS 1 128000 Left i $13.61 ! 36, 3 5  1 structure 
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Turner Coll~e & Braden 
Am..: >fr John A. Esp~noza. P. E.. C.F.>f 
6800 Park Ten Blvd.. Suite 274 South 
Sm Antonlo. Texas 7821 3 

Dear Mr. Espmoza: 

Hidalgo County Drainage Dlsrnct N0.U Willacv Count). are In ihc process of bcgmning 
prcparanom for the expansion of North M a ~ n  1 Raymondville Dram. ns plann~ng pmccss 1s belng broutnt 
about by the rapid goWh wthin the Districts boundancs. 

AS in the preparation of the Hidelgo County Dramage District No. 1 Master Plan Phase i the 
parucxpanon by county wide elected officials. Imgafions Dismct Board Members and pnvate cltlzens was 
an essent~ai pan for the successful development of ths project./ 

We look forward to seeing you at the scheduled "luck off meermg" at the following locat~on. 

DATF: OCTOBER 20,1999 
TTME: 6:00 PM 

LOCATION: COMMISSIONERS COURTROOM 
100 S. CLOSNER 
EDMBURG, TEXAS 78539 

If I can be of any assistance please feel free to contact me at (956) 3 18-2642 

Sincerely. 

->L 
Godhey Garza, Jr. 

HIDALGO COUNTY DFtAINAGE DISTRICT m E R  O m  

901 *49% OOPL~TILE 60r!%SUOG TEXA9 7.5538 :OSe13-8-2e43 F A X  IB~BI J~E.E?UJB 

K 
ZOCiFaG* GARZA. -6 

MANPOER 
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Classified 
"'.6 . ' C .  > ' .U" ,YC'"  

I U 

y by lhe Texas Lonery. PNNOlNCEhENTS MNCEMENI'S ANNOUNCEMENT RENTALS 

ngCash F~ve  numben 
y by rhcTexas Lottery: North Main DninlRayrnondville Drain Project Meeting 

\5-24-32-39 I ! lldalgocounty DnlnageDimict NurnbcrOneand Wlllacy Countyamtn the 

p e s s  of developing a flood protection plan for an area conslstlng of !he 
y o n  for you tn the Raymondville h n  and the Nonh Main Drain (South Ma~n Dram) located 

In Hidalgo and Willacy &unhq Texas The flood pmlechon plan wI1 

w~ll  take care of 

(April 20-May 20) inclu&structuralalle~tivesto beinvuti@edco~islofadversio~ offlows 
ople with whom you from the North Main Drain towards the Raymodvillc Drain, increasing the 
today fairly, but in- channel capacity of Raymondville Drain. levees for protection of the 

as well. Don't feel Raymondville area,anddcteotion storage in Lake Edinburg and La Sat Vieja 
e with someone who Lake. Non-structural a l d v u  i n c W  struchval buy out, slab elevation of 

legitimate contribu- existing structw~s, and open spaces for flood storage. , 
In order to get input f'm local o(licials and private citizens, a "Kick-off 

Meeting" is scheduled from Wednesday, October 20 0,6:00 PM, to be held 

no1 a good day lo rry at the Hidalgo County C o m ~ o n m ~ o ~ m  located at 100 S. C lmer  
in Edinburg. 

over anybody's cyts. should you have any questionsFonceming t i x  ~ r o j a t  or meaing, conea  
If you want lo make Godkey Gana District htanager for the Drainage Distrid at 956-3 18-1642. 

i 

(hereinafter "the Pmperty"). The quiremenu 
andconditionsofsalc areset forth in a resulution 
adopled by the Board of Dimtors ofHCILM1 at 
its regular meeting held on October 7, 1999, 
whichmayberrviewedby interestedpariicsatthe 
District's office. The Board of Directors will 
consider the conveyance ofthe Property by pri- 
mlesale at its regularly scheduledmeetingoccw- 
ring on or aAer the October 21, 1999: 
Rv ,,Arr ,.F th- nrr..i -r n:-. ...- -.- e , ,  6 - 

NOTICE . . 
NOTICE IS HEREBY  GIVEN-^^ ~ i d a l ~ o '  
Cou~lmgationDistridNo.One~CID#I)has 
declared as surplu and intends to convcy- to 
private a l e  that certain ral propehy more par- 
ticularly described as follows: 

he fine derails arc A Certain right of way art of Lot 16. Sedon 

c. don't lock vour- 254, Ten- Mcx (lateral 19, West of3rd St., San 

~- ~- -- 

FOUR BEDROOMS, 
two baths, cenbal air. 
stove & refrigerator 
fenced all around. Brick 
duplex 2222 CypresoK 
Easl Iowa Rd. Call 682- 

BUSINESS 
SERVICES 

+ M I ~ ~ ~ ~ ~ ~ J  

Reasonable Prices Spc- 
cial. Kirby G-5- $795.00 
like new, T ~ ~ &  ins ac- 
ce~led. Call 287-7044. 

4915 

HOUSE FOR rent Two 
bedroom, bnck house 
near UlF'A. Refrigera- 
tor.stovc, wuher&dryer 
hook up and Cenccd back 
yard. $500 month. SZ5O 
dcpos14 call 956383- 
7355. 

ONE spivtmmt for mn~. 
C . d  air, slow. & rc- 
frigemor. Washer & 
dryer c m d o n s .  S450 
month, $350 deposit. 
Available Jan 1 381- 
9838, M-F. 
TWO BEDROOM 
house for rent. $300 
month, $1 50 deposrt, no 
largr: Families. Call 380- 
flA77 

Shampoo Hoover Vacs 
from $99.95. REAL ESTATE 

EMPLOYMENT r t ~ m v a ,  FW nmmo 

3611adm ud Proka~ionr 

BEAUTY P A L A Z E  
SALON Looking for 
hairstylist Three year 

Country. Owner Fi- 
!!. 



~ u m e r ~ o l l i e @ ~ r a d e n  Inc. MEETING MINUTES 

Subject: North Main 1 Raymondville Drain Public Kick-off Meeting 
Job NO.: 31-01001-001 
Place: Hidalgo County Commissioners Courtroom, Edinburg, Texas 
Date of Mtg.: October 20, 1999; 6:00 p.m. 
Attendees: See Attached List 
Date Prepared: 1 1/12/99 
Prepared By: John A. Espinoza 

The purpose of the Kick-off meeting was to obtain input from local officials and private citizens 
concerning the above-referenced project. In addition, the meeting was also used to present project 
scope of services and describe anticipated project final products. 

For this meeting, letters were sent to various entities and officials informing them of the meeting. 
This meeting was also advertised in the Edinburg Daily Review newspaper on Tuesday, October 19, 
1999. Copies of the letter (sent to John Espinoza) and the newspaper article are attached. 

Meeting Summary 
The following is a summary of the meeting/presentation: 

Godfrey Garza started the meeting by thanking everybody for attending and introduction of some of 
the people attending the meeting. Approximately 20 people attended the meeting including two 
county commissioners, Gilbert Ward from the Texas Water Development Board (TWDB), 
representatives from various irrigation districts, some of the consultants, and TC&B staff. Godfiey 
stated that TC&B would be conducting the project with the assistance of five local consultants. He 
also noted that funding for this project was from the TWDB and from the Hidalgo County Drainage 
District Number 1. 

Alan Potok then gave a brief description of previous drainage studies conducted for the project site 
area. Previous studies mentioned included the following: 

1956 study conducted by the US Department of Interior 
1975 Design and Construction of Major Drainage Channels 
1995 study by Corps of Engineers 

Alan's presentation included some proposed design characteristics and cost related to the Corps of 
Engineers 1995 study proposed modifications for the North Main Drain. 

John Espinoza then presented the project scope of services including a brief description of each 
major task that will be conducted as part of the project. The description also included the role of 
each project team consultant and which task they would be conducting. 

During the presentation, the following was noted: 
An advisory committee will be formed consisting of people from local entities including drainage 
districts, commissioners, etc. 

7 

Future public meeting will be conducted to present project findings and recommendations. 



North Main / Raymondville Public Kick-off Meeting - 
October, 20, 1999 

Page 2 
Final products would consist of some form of preliminary plan and profile drawings. 

Audience Comments 
The following are some of the comments received from the audience: 

Since the project covers a large area, Gilbert Ward (TWDB) requested that for future public 
meetings, we need to advertise in more than one newspaper in order to reach more people. 
People that live in the western portion of Hidalgo County could be paying taxes for the 
construction of a project that will be in the eastern part of the county. 
Any modifications proposed at the outfall of the Rayrnondville Drain could encounter some 
environmental concerns and design challenges. 
One of the commissioners requested that we need to make sure we get word of the project out to 
the general public. We need to make sure that the public is aware of what we are doing and what 
modifications are being proposed, since eventually they would be voting and paying for 
improvements. 

Distribution: 
Godfrey Garza - HCDDl 
Gilbert Ward - TWDB 
Alan Potok - TC&B 
File 





AGENDA 
\T.,..rr. f l J  " j ! .  Rqr r ) t p . : i l r . f / l , n  nrn;??  

Advisory Committee Kick-Off 
Time: 6:30 p.m. 

Date: February 2,2000 
Location: Hidalgo County Commissioners Courtroom 

Edinburg, Texas 

Introduction 

Purpose of Project 
Develop a Flood Protection Plan 
Proposed Modifications 

Watershed Description 

Background 

Project Team 
Turner Collie & Braden Inc. - R. Gutierrez Engineering Corp. 
Hinojosa Engineering, Inc. 
Melden & Hunt, Inc. 
Sesin Engineering, Inc. 
Sigler, Winston, Greenwood & Associates, Inc. 

Scope of Services 
Preliminary Engineering Analysis 
Construction Cost Analysis 
Economic Evaluation 
Environmental Evaluation 

Project Products 
Hydrologic and Hydraulic Models 
Preliminary Design Report 
Field Reconnaissance 

Funding of Project 
Texas Water Development Board 
Hidalgo County Drainage District Number One 

Project Status 
Public Meeting 
Modeling Results 

Project Schedule 



horth Main 1 Raymondville Drain 
Advisory Committee Meeting 
February 2,2000; 6:30 p.m. 

Sign In Sheet 





Develop a Flood Protection Plan 
Proposed Modifications 
- Diversion Channel 
- Raymondville Drain Channel Modification 
- Levee for Raymondville 
- Detention Storage (Lake Edinburg and La Sal Vieja) 



1956 Study by US Department of Interior 
I 

! 
I 

1975 Design and Construction of Major Drainage 
I 
I 
I Channels 
i 
I - 9 I12 Year Design Capacity 

i 1995 study by US Army Corps of Engineers 
- 5 Year Design 
- Widen and Deepen North Main and Santa Cruz, and Divesion to IBWC 

North Floodway ($1 31,618,600) 
- Widen and Deepen North Main and Santa Cruz ($187,686,300) 

HCDD#l Initiates Regional Drainage Approach 
1999 TWDB Approves Planning Grant 













R. Gutierrez Engineering 
Corp. 
- Construction Cost Analysis 
- Economic Evaluation 

Hinojosa Engineering, Inc. 
- Preliminary Engineering 

Analysis 
1 Melden & Hunt, Inc. 

- Preliminary Engineering 
Analysis 

1 - Economic Evaluation 
! 

1 
- Environmental Evaluation 

Sesin Engineering, Inc. 
- Preliminary Engineering 

Analysis 

Sigler, Winston, 
Greenwood, &  associate^^, 
Inc. 
- Preliminary Engineering 

Analysis 
- Economic Evaluation 
- Environmental Evaluation 





-- H I ~ ~ A L G O  COUNTY DRAINAGE DISTRICT NUMBER 01- 

902 NORTH OaOLITTLE EOINSURG. TEXAS 78US 18581 31 8-26A3 FAX 195E1 3t8-2839 I 

GOOFREY GARZA. JR. 
MANAGER 

MEMO 

DATE: JANUARY 19,2000 

TO: BILL BURNS 
COMMITTEE MEMBER 

FROM: 
9- GODFREY GARZA, JR. 

DISTRICT MANAGER 

-- A COMMITTEE MEETING IN REFERENCE TO THE ABOVE HAS BEEN SET FOR 
THE FOLLOWING DATE AND TIME. 

DATE: FEBRUARY 2,2000 

TIME: 6:30 P.M. 

PLACE: COMMISSIONERS COURT ROOM 
100 S. CLOSNER 
EDINBURG, TEXAS 78539 

IF YOU SHOULD HAVE ANY QUESTIONS, PLEASE FEEL FREE TO CONTACT US. 



.- HIDALGO COUNTY DRAINAGE DISTRICT r\SCrMBER. ONE 

902 NORTH OOOLITTLE EOINEURO. TEXAS 78539 C8581 318-2843 FAX I9561 318-2839 

GOOFREY GARZA. JR 
MANAGER 

MEMO 

DATE: JANUARY 19,2000 

TO: ALFONSO QUINTANILLA- QUINTANILLA, HEADLEY & ASSOC. 
COMMITTEE MEMBER 

FROM: GODFREY GARZA, I R . V ~  

- DISTRICT MANAGER 

RE : RAYMONDVILLE DRAIN 

-. A COMMITTEE lMEETING IN REFERENCE TO THE ABOVE HAS BEEN SET FOR 
THE FOLLOWING DATE AND TIME. 

DATE: FEBRUARY 2,2000 

TIME: 6 3 0  P.M. 

PLACE: COMMISSIONERS COURT ROOM 
100 S. CLOSNER 
EDINl3URG. TEXAS 78539 

IF YOU SHOULD HAVE ANY QUESTIONS, PLEASE FEEL FREE TO CONTACT US. 



HIDALGO COUT\TTY DRAINAGE DISTRICT NUMBER ONE 

902  NORTH OOOLITLE EOINBURG. TEXAS 78539 (858) 51 8.2843 FAX LSS61 31  e-2-38 

GOOFREY GARZA. JR. 
MANAGER 

MEMO 

DATE: JANUARY 19.2000 

TO: HECTOR GUERRA - GUERRA CONSTRUCTION 
COMMITTEE h4EMBER 

1 

FROM: GODFREY GARZA, JR. v7 
.- 

DISTRICT MANAGER 

RE: RAYMONDVILLE DRAIN 

-. A COMMITTEE MEETING IN REFERENCE TO THE ABOVE HAS BEEN SET FOR 
THE FOLLOWING DATE AND TIME. 

DATE: FEBRUARY 2,2000 

TIME: 6:30 P.M. 

PLACE: COMMISSIONERS COURT ROOM 
100 S. CLOSNER 
EDINBURG, TEXAS 78539 

IF YOU SHOULD HAVE ANY QUESTIONS, PLEASE FEEL FREE TO CONTACT US 



- HIDALGO C O U m  DRAINAGE DISTRICT NUMBER ONE 

102 NORTH OOOLlTTLE EOINBURG. TEXAS 78939 19891 3q 8-26-35 FAX 19581 3 1  8.~~3- 

GOOFREY GARZA. JR 
MANAGER 

MEMO 

DATE: JANUARY 19,2000 

TO: CARL SCHUSTER 
COMMITTEE MEMBER 

1 

FROM: GODFREY GARZA, J R . ~  

6 

DISTRICT M A G E R  

RE : RAYMONDVILLE DRAIN 

-. A COMMITTEE MEETING IN REFERENCE TO THE ABOVE HAS BEEN SET FOR 
THE FOLLOWING DATE AND TIME. 

DATE: FEBRUARY 2,2000 

TIME: 6:30 P.M. 

PLACE: COMMISSIONERS COURT ROOM 
100 S. CLOSNER 
EDINBURG, TEXAS 78539 

IF YOU SHOULD HAVE ANY QUESTIONS, PLEASE FEEL FREE TO CONTACT US. 



- HIDALGO COUNTY DItAINAGE DISTRICT N-UMBER ONE 

9 0 2  NORTH 000LlTTLE EOINBURG. TEXAS 7 8 5 3 9  rese1 3 7  e.2943 FAX 19561 3 1  8 . 2 ~ 3 9  

GODFREY GARZA. JR. 
MANAGER 

MEMO 

DATE: JANUARY 19,2000 

TO: VONA WALKER - LAND ACQUISITION COORDNATOR 
COMMITTEE MEMBER 

7' 

FROM: GODFREY GARZA, JR.? 

- DISTRICT I M A G E R  

RE: UYMONDVILLE DRAIN 

-. A COMMITTEE MEETING IN REFERENCE TO THE ABOVE HAS BEEN SET FOR 
THE FOLLOWJNG DATE AND TIME. 

DATE: FEBRUARY 2,2000 

TIME: 6:30 P.M. 

PLACE: COMMISSIONERS COURT ROOM 
100 S. CLOSNER 
EDTNBURG, TEXAS 78539 

IF YOU SHOULD HAVE ANY QUESTIONS, PLEASE FEEL FREE TO CONTACT US. 



.. -. HIDALGO COUNTY DFtAINAGE DISTRICT NTJMBER ONE 

902 NORTH OOOLITTLE EDINBURG. TEXAS 78539 18581 31 8-2843 FAX 19561 318-2639 

GOOFREY GARZA. JR 
MANAGER 

MEMO 

DATE: JANUARY 19,2000 

TO: RICHARD RUPERT-SANTA CRUZ LAND SALES 
COMMITTEE MEMBER 

FROM: GODFREY GARZA, JR. ee' 
DISTRICT MANAGER 

RE: RAYMONDVILLE DRAIN 

-. A COMMITTEE MEETING IN REFERENCE TO THE ABOVE HAS BEEN SET FOR 
THE FOLLOWING DATE AND TIME. 

DATE: FEBRUARY 2,2000 

TIME: 6:30 P.M. 

PLACE: COMMISSIONERS COURT ROOM 
100 S. CLOSNER 
EDINBURG, TEXAS 78539 

IF YOU SHOULD HAVE ANY QUESTIONS, PLEASE FEEL FREE TO CONTACT US. 



-. HIDALGO COUNTY DRAINAGE DISTRICT NUMBER ONE 

dOP NORTH DOOLllTLE EOINBURG. TEXAS 78539 19581 31 8.2643 FAX I9561 318.28~9 

GOOFAEY GARZA. JR 
MANAGER 

MEMO 

DATE: JANUARY 19,2000 

TO: NORBERT0 SALINAS - MAYOR, CITY OF MISSION 
COMMITTEE MEMBER , 

FROM: GODFREY GARZA, JR. 
4' 

DISTRICT MANAGER 

RE: RAYMONDVILLE DRAIN 

-. A COMMITTEE MEETING IN REFERENCE TO THE ABOVE HAS BEEN SET FOR 
THE FOLLOWING DATE AND TIME. 

DATE: FEBRUARY 2,2000 

TIME: 6:30 P.M. 

PLACE: COMMISSIONERS COURT ROOM 
100 S. CLOSNER 
EDINBURG, TEXAS 78539 

IF YOU SHOULD HAVE ANY QUESTIONS, PLEASE FEEL FREE TO CONTACT US. 
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GOOFREY GARZA. JR 
MANAGER 

MEMO 

DATE: JANUARY 19,2000 

TO: OTHAL BRAND 
COMMITTEE MEMBER , 

FROM: GODFREY GARZA, JR. 
e7 

DISTRICT MANAGER 

- RE: RAYMONDVILLE DRAIN 

A COMMITTEE MEETING IN REFERENCE TO THE ABOVE HAS BEEN SET FOR 
-THE FOLLOWING DATE AND TIME. 

DATE: FEBRUARY 2,2000 

TIME: 6:30 P.M. 

PLACE: COMMISSIONERS COURT ROOM 
I00 S. CLOSNER 
EDINBURG, TEXAS 78539 

IF YOU SHOULD HAVE ANY QUESTIONS, PLEASE FEEL FREE TO CONTACT 
us. 



MEMO 

DATE: JANUARY 19,2000 

TO: OSCAR GARZA 
CO'MMISSIONER PCT. 4 

GODFREY GARZA, JR. FROM: 
DISTRICT MANAGER 

RE: RAYMONDVILLE DRAIN 

A COMMITTEE MEETING IN REFERENCE TO THE ABOVE HAS BEEN SET FOR 
THE FOLLOWING DATE AND TIME. 

DATE: FEBRUARY 2,2000 

TIME: 6:30 P.M. 

PLACE: COMMISSIONERS COURT ROOM 
100 S. CLOSNER 
EDINBURG, TEXAS 78539 

IF YOU SHOULD HAVE ANY QUESTIONS, PLEASE FEEL FREE TO CONTACT 
us. 
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Watershed Description 

Raymondville Drain 
P Drainage Area - 346 Square Miles 
P Length - 44 Miles 
North Main Drain 
P Drainage Area - 668 Square Miles 

Length - 63 Miles 

Total Drainage Area - 1,014 Square Miles 
Population - 500,000 Persons 

~umer~o l l i e6~ raden  Inc. 



Project Summary 

Reviewed Previous Drainage Studies 
P Numerous Drainage Studies (10) 
P U.S. Army Corps of Engineers 
P Original Study - 1956 
P Revised Hidalgo County FIS - April 2001 

Field Reconnaissance - 
P Watershed Characteristics 

Channel Crossings and Drainage Structures 
P Photographs 

~urner~o l l i e&f~rac '  - Inc. 3 



Project Summary (Cont'd) 

Topographic Information 
P Digital Topography (North Main) 
r U.S.G.S. Topography 

Design & Construction Drawings 
P Field Surveys (Lake Edinburg and La Sal Vieja) 

Hydrologic Analysis 
9 Existing & Future Development 
B Developed HEC-1 Models Using Revised Hidalgo County 

FIS Models 
2-, 5-, lo-, 25-, 50-, loo-, 250-, and 500-year Storms 

~urner~ollie@'~raden Inc. 



Project Summary (Cont'd) 

Hydraulic Analysis 
P HEC-RAS Models 

North Main Drain 
Raymondville Drain 
Proposed Diversion Channel 

Economic Evaluation 
9 Determine if Proposed Flood Protection Plan Would 

Have Economic Benefit 
P Annual Flood Losses Determined Using HEC Flood 

Damage Analysis Program (HEC-FDA) 
9 Agriculture Benefits From Previous Studies 

1 1 ~urner~ollie@~rac' 7 Inc. 





Project Summary (Cont'd) 

Alternatives 
P Structural Alternative 

Channel Modifications 
4 Diversion Channel 
4 North Main to Raymondville Drain 

Average Average 
O/O Diversion Lenath Bottom Width Depth 

1 0 O/O 63,500 feet 20 feet 15 feet 
2 5 O/O 63,500 feet 6-25 feet 15 feet 
5 0 O/O 63,500 feet 15-20 feet 15 feet 



Project Summary (Cont'd) 

Stormwater Detention 
P Diversion Channel 
P La Sal Vieja 
P Lake Edinburg 

Levee 
P Raymondville 

Non-Structural Alternative 
> Buy-Out 
> Flood Proofing 

~umer~ol l ie&f~raden Inc. 
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Recommendations 
Continue to implement HCDDl Drainage Criteria 
50% Diversion Channel Option 

P Stormwater Detention 
(Diversion Channel and La Sal Vieja) 

Total Project Cost - $31,777,700 
P Total Annual Benefit - $276,609 
P Benefit Cost Ratio - 0.13 
P Current and Future Development 

~umer~ollie&'~raden Inc. 



Recommendations (Cont'd) 

Develop Detailed Topography 
P Raymondville Drain 
> Diversion Channel Alignment 
> Existing Channel Crossings 

Future Analysis 
> Verify Project Assumptions 
P Lateral Channels 
> Modify Models 
P Letter of Map Revision 



Recommendations (Cont'd) 

HCDDl Compliance with EPA's 
k National Pollutant Discharge Elimination System 
> Notice of Intent 
P Stormwater Pollution Prevention Plan 

~umer~o l l i e6~ raden  Inc. 
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Proposed Alternative Sum 

- -. .- ." 
Diversion Channel 

I 

Channel Reach - Station 23 

Side Slopes " (hon'zonta1:vertical . . . .. .," 

Channel Reach - Station 2 

. .  . .  

Required kght-of-Way (acres) 

La Sal Vieja Control S truc 

Drain and La Sal Vieja 

I I ~umer~ol l ie@~rar '  ilnc. 
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Proposed 25% Diversion Option Cost 

I I I I 

ROPOS ED 25 % DNERSlON OPTION I 1 I 

Description Quantity 

Construction 
Channel Excavation 
From 2335+00 to 2625+00 
Side Slopes 3: 1 (horizontal:vertical) 

1 I I 

From 2625+00 to 2 9 7 W  1 1 ! I 

Bottom Width: 25 feet 
Required Right of Way 

Unit 

4,750,000 

I I I I 

La Sal Vieja Structure (approximate) 1 L.S. 1 $500,000.00 1 $500,000 
I I I I 

86 

Side Slopes 3:l (horizontal:vertical) 
Bottom Width: 6 feet 

Required Right of Way 

Unit Cost 

C.Y. 

I I I 1 

PROPOSED 25 % DIVERSION OPTION CONSTRUCTION SUBTOTAL 1 $23,130,500 
I I I I 

Cost 

A .C. 

110 

Hydromulching 

$3.13 $14,867,500 

$20,000.00 

A .C. 

6,300,000 

CONTINGENCIES 

I I I 1 1 PROPOSED 25 % DIVERSION OPTION GRAND TOTAL ( $31,226,200 

$1,720,000 

ENGINEERING 

$20,000.00 

S.Y. 

------ 

$2,200,000 

------ 

$0.61 

L.S. 

$3,843,000 

L.S. 

20% $4,626,100 

15% $3,469,600 





Results of Structural Damage Analysis 

La Sal Vieja 

North Main 

. . .  

Raymond 

Total Annual Damages 

Annual Benefits 

1 I ~urner~ollie&f~ra? - jlnc. 



Results of Agricultural Benefit Analysis 

Alternatiw 

Without Project 7 

10% Diwrsion 

25% Diwrsion 

50% Diwrsion 

~ i r n e r ~ o l l i e & ~ r a d e n  Inc. 



Watershed Boundary Map 
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Engineers Planners Project Managers 

June 4,2001 TC&B Job NO. 3 1-0100 1-001 
North Main 1 Raymondville Drains 

6800 Park Ten Blvd., Suite 180s 
San Anlonio, Texar 78213 
210 296-2000 
Fax 210 296-2025 

Mr. Godfrey Garza 
District Manager 
Hidalgo County Drainage District Number One 
902 North Doolittle 
Edinburg, Texas 78539 

RE: Submittal of Draft Final Report for the 
Flood Protection Plan for the North Main and Raymondville Drains 

Dear Mr. Garza: 

Attached for your review are seven copies of the Draft Final Report for the North Main and 
Raymondville Drains drainage investigation. The purpose of the investigation was to evaluate 
alternatives for a cost effective flood protection plan that alleviates flooding in sections of Hidalgo 
and Willacy Counties, Texas. The drainage investigation considered both structural and non- 

P structural alternatives and future development in Hidalgo County. 

All tasks as required by our project contract have been completed and results are reflected in the 
attached report except results for the Economic Evaluation task. We are currently finalizing 
Economic Evaluation results, in which we will then submit to your office. Also attached is one CD 
containing the latest versions of HEC-1 and HEC-RAS models. 

After your review, we need to schedule a meeting with the Advisory Committee to present project 
findings and recommendations. Once a meeting date has been selected I can contact Gilbert Ward, 
Texas Water Development Board (TWDB), and Alan Potok to inquire if they are available to attend. 
Prior to the meeting, we will also need to publish a "meeting notice" in the local newspaper. 

If you have any questions or need additional information please call me at 210-296-2009. 

Very truly yours, 

............................. .: .. ./. 
............................... John A. Espinoza, P.E., C.F.M. 

Project Manager 

Attachments 

h cc: Mr. Gilbert Ward, TWDB (One copy of report) 
Mr. Alan J. Potok, P.E., (One copy of report) 

, E s t a b l a r h e d  I n  1 9 4 6  

E n g i n e e r i n g  E x c e l l e n c e  i o r  O v e r  O n e - H a l f  C e n t u r y  



- ~urner  collie @~raden  Inc. 
Engineers Planners Project Managers 

6800 Park Ten Blvd., Suite 1805 
San Antonio, Texas 78213 
21 0 296-2000 
Fax 210 296-2025 

September 20,2001 TC&B Job NO. 3 1-0 100 1-00 1 
North Main / Rayrnondville Drains 

Mr. Godfrey Garza 
District Manager 
Hidalgo County Drainage District Number One 
902 North Doolittle 
Edinburg, Texas 78539 

RE: Flood Protection Plan for the North Main and Raymondville Drains 
Revised Report and Response to S&B Infrastructure Review Comments 

Dear Mr. Garza: 

Enclosed for your review are two copies of revised report sections for the Flood Protection Plan 
for the North Main and Raymondville Drains project. Revised report sections include report text 
(Table of Contents, Sections I - VI), tables, exhibits, and Appendix E. Also enclosed is a CD 
containing revised computer models. This revised report addresses comments as discussed during 
the meeting conducted August 24, 2001 in the office of S&B Infrastructure. This report also 
addresses report review comments prepared by S&B in three attachments (copies enclosed). This 
letter serves as our response to S&B report review comments. 

RESPONSE TO S&B REPORT REVIEW COMMENTS 

We are responding to each comment as follows: 

General Comments (S&B Attachment 1) 

Comment 1: Task 1 - Public Management and Public Involvement - Regarding referencing 
meetings in the report and attaching meeting minutes. 

a Response: Copies of meeting agendas, handouts, and minutes for all meetings conducted 
to date (two) were handed out during the August 24 meeting. Report Appendir E also 
includes copies of these meeting documents. 

Comment 2: Task 1 - Public Management and Public Involvement - Regarding referencing 
quarterly meeting notes from Project Advisory Committee meetings and listing of names and 
positions of committee members. 

0 Response: Project Advisory Committee members were based on individuals that were 
suggested by the Drainage District. Due to developments of the project, meetings were not 
conducted on quarterly time intervals. It is our plan to conduct a meeting with the 
Advisory Committee once the report has been finalized. Report Appendiv E includes 
copies of all meeting documents including attendee listing. 



~urner ~ollie@~raden Inc. 6800 Park Ten Blvd., Suite 1805 
San Antonio. Texas 78213 
210 296-2000 

Engineers Planners Project Managers Fax 210 296-202s 

September 20,200 1 TC&B Job NO. 3 1-0100 1-001 
North Main / Raymondville Drains 

Mr. Godfrey Garza 
District Manager 
Hidalgo County Drainage District Number One 
902 North Doolittle 
Edinburg, Texas 78539 

RE: Flood Protection Plan for the North Main and Raymondville Drains 
Revised Report and Response to S&B Infrastructure Review Comments 

Dear Mr. Garza: 

Enclosed for your review are two copies of revised report sections for the Flood Protection Plan 
for the North Main and Rayrnondville Drains project. Revised report sections include report text 
Gble  of Contents, Sections I - VI), tables, exhibits, and Appendix E. Also enclosed is a CD 
containing revised computer models. This revised report addresses comments as discussed during 
the meeting conducted August 24, 2001 in the office of S&B Infi-astructure. This report also 
addresses report review comments prepared by S&B-in three attachments (copies 
enclosed). This letter serves as our response to S&B report review comments. 

RESPONSE TO S&B REPORT REVIEW COMMENTS 

We are responding to each comment as follows: 

General Comments (S&B Attachment 1) 

Comment 1: Task 1 - Public Management and Public Involvement - Regarding referencing 
meetings in the report and attaching meeting minutes. 

Response: Copies of meeting agendas, handouts, and minutes for all meetings conducted 
to date (two) were handed out during the August 24 meeting. Report Apperrdiv E also 
includes copies of these meeting documents. 

Comment 2: Task 1 - Public Management and Public Involvement - Regarding referencing 
quarterly meeting notes from Project Advisory Committee meetings and listing of names and 
positions of committee members. 

Response: Project Advisory Committee members were based on individuals that were 
suggested by the Drainage District. Due to developments of the project, meetings were not 
conducted on quarterly time intervals. It is our plan to conduct a meeting with the 
Advisory Committee once the report has been finalized. Report Appendiv E includes 
copies of all meeting documents including attendee listing. 
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Mr. Godfrey Garza 

- September 20,200 1 
Page 2 

Comment 3: Task 2 - Engineering Evaluation - Field Reconnaissance - Regarding project 
photographs of existing key channel sections. 

Response: Copies of photographs and a cross-reference listing referencing their location 
were distributed during the August 24 meeting. The photos were presented electronically 
(on CD) for the Raymondville Drain and on 4"xV photos for the North Main Drain. 
Report Appendiv A also includes a copy of the photograph cross-reference listing. 

Comment 4: Task 2 - Engineering Evaluation - Survey Requests - Regarding field survey 
data and/or field book information, and a listing of recorded high water marks from residents and 
industries. 

Response: Electronic field topographic survey data was originally submitted to your 
office on June 4,2001 as part of the submittal of the draft report. We are in the process of 
requesting original field book information from Sesin Engineering. Once field data has 
been obtained, data will be submitted to your office. There are no records of any recorded 
high water marks from residents and industries, and thus, are not included in the report. 

Comment 5: Task 2 - Engineering Evaluation - Regarding preliminary schematics for 
alternatives depicting right of way requirements, utility constraints, and structural locations, and 
the evaluation of any improvements to the existing channels downstream of the diversion channel - and to the Laguna Madre. 

Response: New Report Table 12 presents a listing of right-of-way requirements for the 
proposed diversion channel right-of-way requirements and new Report Exhibit 6 presents 
a schematic of right-of-way reaches. No improvements are proposed for the channels 
downstream of the diversion channel or to the Laguna Madre. 

Comment 6: Task 2 - Engineering Evaluation - Task review comments are documented in 
S&B's Attachment 2. 

Response: Please refer to responses for Attachment 2 for this comment. 

Comment 7: Task 3 - Economic Reevaluation - Task review comments are documented in 
S&B's Attachment 3. 

Response: Please refer to response for Attachment 3 for this comment. 

Comment 8: Task 4 - Environmental Evaluation - Regarding contacting various resource 
agencies. 

Response: During the project, we conducted telephone conversations with representatives 
with the TNRCC and the U.S. Department of the Interior Fish and Wildlife Service to 
discuss the project. Report Section VI now includes a summary of these telephone 
conversations. 

Comment 9: Task 4 - Environmental Evaluation - Regarding environmental evaluation of 
Laguna Madre and other areas. - Response: This issue was discussed during the August 24 meeting. It is our 

understanding that all requirements as described on the project scope of work have been 
met. There are no additional actions required for this comment. 
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Comment 10: Task 4 - Environmental Evaluation - Referencing that an environmental 
assessment was not required. 

Response: No action required for this comment. 

Comment 11: Task 5 - Preliminary Engineering Report - Referencing electronic files for 
Watershed Boundary Map and Floodplain Map. 

Response: Electronic files of the Watershed Boundary Map and Floodplain Map have 
been previously provided. 

Comment 12: Task 5 - Preliminary Engineering Report - Regarding cross section data for 
reaches on Rayrnondville Drain, from Lake Edinburg to the Laguna Madre and identified by cross- 
section number. 

Response: Report Exhibit 2 has been updated to include HEC-RAS cross-section 
locations. 

Comment 13: Task 5 - Preliminary Engineering Report - Regarding electronic copy of 
finaIIapproved PER. 

Response: An electronic copy of the final PER and all related files including report text, 
tables, exhibits, and models will be resubmitted as part of the final submittal. - 

Task 2 - Engineering Evaluation (S&B Attachment 2) 

Task 2.1.1.a - Preliminary Investigation, Available Mapping - This comment referenced that 
FEMA map materials and the year of DOQQs be included in the report. 

Response: DOQQs used for this project were dated February 1995. Report Section II 
includes DOQQ date information. 

Task 2.1.1.b - Preliminary Investigation, Field Reconnaissance - This comment referenced that 
project photographs be provided and describe how channel roughness coefficients were derived. 

Response: Project photographs have been submitted to HCDDI, as previously referenced 
S&B Attachment 1, Comment 3. A description of how roughness coefficients were 
determined has been added to Report Section III. 

Task 2.1.l.c - Preliminary Investigation, Survey Requests - This comment referenced field 
surveys and their reference in report text. 

Response: The response for this comment has been addressed in our response for S&B 
Attachment 1, Comment 3. 

Task 2.1.2 - Development of HEC-1 basin model (existing wlo project) - This comment 
referenced that the calibration process be described in the report and attach appropriate tables 
presenting subwatershed unitgraphs, channel routing data, and rainfall distribution information. 

- Response: Project scope of work for Task 2.1.2, states that calibration of models will be 
based on previous models used for the FEMA FIS study and USACE studies. Due to a 
lack of stream gage stations located within the project study reaches, calibration process 
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did not include a comparison of model results with measured flow values. The current 
version of the report adequately describes development of HEC-1 models. Subwatershed 
unitgraph were originally included Report Table 2 - Watershed Characteristics. Rainfall 
distribution data used for this project was originally presented in Report Table 3.  This 
rainfall data has not changed. No actions were taken to address this comment. 

Task 2.1.3 -Hydraulic studies -This comment referenced which cross sections were modified in 
HEC-RAS models and how bridge losses were determined to be minimal. This comment also 
referenced station-discharge tables be provided and storage-outflow models. 

Response: Report Section 111 was modified to include descriptions concerning cross 
sections and bridge losses. Report Section IZZ also includes a description of flow routing 
and Report Appendix C includes copies of storage outflow HEC-RAS models. 

Task 2.1.4 - Frequency analysis for existing conditions - This comment referenced that a 
discussion concerning frequency analysis, stage-discharge-frequency curves, and USACE ER 
1 105-2-101 be referenced in the report. 

Response: USACE ER 1105-2-101, Risk Based Analysis for Evaluation of 
Hydrology/Hydraulics Goetechnical Stability, and Economics in Flood Damage Reduction 
Studies, deals with risk-based analysis for flood reduction studies. Because of a lack of 
available data and circumstances described in the response under Task 3, a risk-based 
analysis was not performed. 

Task 2.1.5 - Floodplain mapping - This comment referenced that the limits of the DTM be 
provided in the report and exhibits and that a flood damage map be provided. 

Response: Report Section IZ now has a statement concerning the digital terrain model 
(DTM). New Report Exhibit 3 presents economic reaches for the project. 

Task 2.1.6 - Future without project conditions (50-year projection) - This comment 
referenced a map of future floodplain is missing, growth factors assumptions, and the "base year" 
used for the project. 

Response: Growth factors were based on study conducted as part of the Texas Water 
Development Board Senate Bill 1 water resource project, which provided population 
increases fiom year 2000 to 2050. A table in Report Appendix E shows how the existing 
and future percent impervious area was computed. This was considered to be the best way 
to project the growth, since it is unknown where growth will actually occur. 

The base year for the hydrologic modeling was assumed to be 1995, based on the year of 
available aerial photography. Due to the overall size of the watersheds and the fact that 
most of the development since 1995 has been sparse rural development, changes in 
development were considered to have a very minor impact on the hydrologic model 
parameters for the subwatersheds. Thus, the difference in the existing conditions 
hydrologic model and the economic base year conditions would not affect the overall 
results of the analysis. 
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As part of this project we evaluated scenarios with and without proposed project in place 
for existing and future watershed conditions. Since the purpose of this project was to 
develop a flood protection plan with the project in place, an exhibit showing proposed 
modifications and resulting floodplains was developed. An exhibit showing the future 
conditions without the project development of an exhibit showing future conditions 
without the project in place was not developed. 

Task 2.1.7 - Hydrologic analysis of alternatives - This comment regarded that a clarification be 
provided why flood proofing was described but not clear which structures were selected for this 
alternative and additional clarification on selected alternatives. 

Response: The objective of the project is to determine a cost effective flood protection 
plan that would alleviate flooding in sections of Hidalgo and Willacy counties. This 
statement is found throughout the report. Report Section IV, in particular the buy-out and 
flood proofing alternatives, have statements that the other alternatives were determined to 
not meet project objectives, and therefore were determined to not be viable. A statement 
for each alternative was added that mentions specific structures were not evaluated for 
these alternatives. 

Task 3 -Economic Re-evaluation (S&B Attachment 31 

Task A -Assumptions -This comment questioned the intent of the economic evaluation and that 
the benefits to be derived with risk-based analysis is not followed in the economic evaluation. 

Response: Report Appendk E includes structure data used for the economic evaluation. 

The intent of the economic evaluation was to use the best data available to make a 
preliminary economic comparison of the various project alternatives. The scope 
deliverables were based on an understanding that a structure database with detailed 
location and property information would be obtained from the Hidalgo County Appraisal 
District (HCAD) and the Willacy County Appraisal District (WCAD). A database with the 
needed parameters was not available from the HCAD and WCAD at the time of the study. 
Physical location information was also not available for many of the structures. Instead, it 
was necessary to use hard copy maps and manual methods to develop the data on the 
structures in the study area. 

This lack of available data increases the level of uncertainty. In order to perform a risk- 
based analysis under these conditions, new field surveys and structure appraisals would 
have to be undertaken. Based on past USACE studies, this field data can take from many 
months to several years to collect. Budget and time constraints did not permit this data 
collection. 

However, the ultimate objective of making an economic comparison between the 
alternative plans was achieved. We believe that the economic analysis provides an 
accurate comparison of the project alternatives using the best available data. A statement 
concerning our conclusion has been added to Report Section V.  
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Task 3.1 - Baseline economics investigation - This comment requested that affected areas be 
delineated on a map. 

Response: A new Report Exhibit 3 presenting the economic reaches for the study area is 
now included in the report. 

Task 3.1.1 - Establish Base Year - The comment requested that the base year for the project, 
which is assumed to be year 2005, be consistent in the economic and hydraulic evaluations. 

Response: The study area impacted by the proposed project consists primarily of rural 
agricultural land and sparse residential development, and is not anticipated to develop 
appreciably in the near future. Additionally there is uncertainty as to where and when 
development will actually occur. We believe that our assumptions for development and 
base year reflect actual conditions and any changes in the assumed development would be 
minor and would not affect the overall results of the analysis. 

Task 3.1.3 - Select planningleconomic reaches - This comment requested that an exhibit 
showing the planning/economic reaches be included in the report and to define and justify the 
selected reaches. 

Response: Our response for Task 3.1 also addresses this comment. A new Report Exhibit 
3 showing the economic reaches for the study area is now included in the report. In the 
original submittal, Report Section V, discussed criteria used for selecting economic 
reaches. 

Task 3.1.4 - Evaluate existing and authorized plans - Comment requesting a clarification of 
plans being evaluated. 

Response: The report presents the results of a11'~lans that were evaluated as part of this 
project. 

Task 3.1.5.a - Define economic relationships - Comment requesting a description regarding the 
structural inventory be provided in the report including the number and value of residential, 
commercial, public and others structures. 

Response: The discussion of the structural inventory has been expanded in Report 
Section V. Detailed information on the structure types was not readily available from 
HCAD and WCAD files. The report states that the assumption was made to use the depth- 
damage curve for one-story single-family residential structures, which is the predominant 
structure type in the study area. 

Task 3.1.5.b - Establish Structure Inventory Database - Comment regarding that other damage 
types for the economic evaluation were omitted. 

Response: As stated in the assumptions in the project scope of work, "the structure 
inventory database will be obtained from HCADhVCAD data." It was assumed that the 
above data would be available for the economic analysis. However, as previously stated, 
data for the structure inventory database had to be manually developed using hard copy 
maps and printouts of parcel data. Similarly, no digital parcel mapping was available. 
Data for the other damage categories - vehicles, roads, etc. was also not available. 
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As an alternate means of computing damages for these categories, we investigated the 
potential of using data developed for recent Federal flood control studies in Hams County, 
Texas. However, the unit cost value data that was developed for these studies was based 
primarily on field sampling done by the U.S. Army Corps of Engineers for the Cypress 
Creek watershed. This Cypress Creek data is reflective of a more densely populated urban 
area and cannot be reasonably applied to the rural and sparsely developed areas as exists 
for this project. 

In terms of their effect on the conclusions of the study, these other damage categories 
should only serve to increase the relative net benefits of the va~ious alternative plans but 
would not affect the ranking of the various plans. In other words, the outcome of the 
economic analysis would not be affected by including these additional damage categories. 

For comparison sake, in the densely populated urban watershed of Hunting Bayou in 
Hanis County, Texas, the "other damage categories," comprised the following percentages 
of the total net benefits of the various projects: 

Structural 80% 
Vehicles 
Roads 
Utilities 

10% 

This gives an indication that the benefits in "other" damage categories might comprise 
approximately 20% of the total annual net benefits. 

This information has been added to the report. 

Task 3.1.5.c - Perform field sampling and surveys to verify accuracy of appraisal district 
data and complete replacement cost less depreciation - Comment regarding that field sampling 
was not mentioned in the report and to provide backup documentation and explanation for this 
field sampling and survey. 

Response: Field sampling of data was conducted for some of the accessible structures to 
verify that structures existed and structure type. A statement has been describing this 
effort has been added to the report. 

Task 3.1.5.d - Develop depth-percent damage functions andlor stage-damage functions 
(residential) - Comment requesting that the justification of the use of the IWR depth damage 
curves be used instead of the USACE-Galveston District curves. 

Response: Report Appendix E now includes a copy of the IWR damage curves. The IWR 
curves were used instead of the USACE-Galveston District curves, because the IWR 
curves were specifically developed to be used for all geographic regions of the U.S. The 
same degree of applicability cannot be assured for the Galveston ~is t r ic t  curves. 
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The IWR study, which is referenced in the report, includes the following statements that 
emphasize their accuracy and applicability to the study area: 

"The standardized functions represent a substantive improvement over other generalized 
depth-damage functions, such' as the Flood Insurance Administration (FIA) Rate Reviews." 
(EGM 0 1-03 [2]) 

"These curves are developed for nation-wide applicability in flood damage reduction 
studies. When using these curves, the requirement to develop site-specific depth-damage 
curves contained in ER 1105-2-100 is waived. Additionally, the requirement to develop 
content valuations and content-to-structure rations based on site-specific or comparable 
floodplain information is also waived." (EGM 01 -03 [6]) 

Task 3.1.5.e - Develop commercial and industrial depth damage functions - Comment 
regarding that no documentation was provided for this subtask and to clarify if this was ever used 
in the HEC-FDA and if not then explain its exclusion. 

Response: The vast majority of the structures in the study area can be classified as single- 
family residential, based on field observations. Data on the specific structure type was not 
readily available from HCAD and WCAD and therefore the one-story single-family 
residential depth damage curve was applied to all structures in the study area. This 
assumption is described in the report. 

Task 3.1.5.f - Develop agriculture depth-damage curves - Comment regarding that no proper 
documentation was provided for this subtask and to justify the use of the methodology employed 
and the derived benefits with respect to the agriculture category. 

Response: Determination of agricultural benefits is a very complex and specialized type 
of economic analysis, which typically can take several years to complete. When the scope 
was written, it was assumed that the computation of agricultural benefits was similar to 
that of structural damages. However, as research was done in an effort to develop 
agricultural depth damage curves, it was determined that agricultural benefits are never 
determined in the same manner that structural damages are developed. Instead, an 
extensive economic analysis is undertaken involving data on crops and soils, and estimates 
of the effects of high water table (hwt), salinity, and periodic flooding on crop production. 
Such analysis typically also includes interviews of farmers and other agricultural 
professionals in the study area. 

After several discussions with TAMU agricultural economics professor, Dr. Ron Lacewell, 
it was recommended that the best way to estimate the agricultural benefits was to adapt 
information from two previous studies in the LRGV. This approach was taken and is 
described in detail in the report. No further action will be done for this comment. 
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Task 3.1.5.g - Develop infrastructure and personal damage curves for vehicles damage, 
utility damages, road damages, emergency costs, other costs of using the flood plain, and 
national flood insurance costs - Comment regarding that this information was not mentioned in 
the economic evaluation. 

Response: Please refer to above response for Task 3.1.5.b for the explanation of why 
these other damage categories were not included. 

Tasks 3.2.1 and 3.2.2 Floodplain characteristics, project activities affected areas, and 
alternative plan damages - Comment regarding that in addition to the above mentioned 
comments, provide the HEC-FDA model for the project and the work maps for the economic 
reaches, the finished floor elevation used in the HEC-FDA should be explained in the text, and 
explain and justify flood damage evaluation results. 

Response: The HEC-FDA model was originally submitted as part of this report. A new 
exhibit showing economic reaches is being submitted as part of this response. In addition, 
due to modifications concerning the hydraulic analysis, HEC-FDA models were modified. 
Revised models and tables are included as part of the revised report. 

A description of the structure finished floor elevations is included in the report. 

The alternative plans, with the exception of the 10% diversion, reduce overall damages in 
the study area. However, all three alternatives do increase the damages along reach 8 
where the diversion is proposed. Under existing conditions, there is no channel located 
where the diversion is proposed, and consequently there are no flood damages because 
there is no flood source being analyzed along this reach. Under the proposed diversion 
scenarios, there is the potential that the diversion channel will not contain all of the flood 
flows and consequently damages would be expected for the structures along the diversion 
channel. In future phases of this study, a more detailed alternative plan could be designed 
which ensures that the flood risks to the structures along the diversion channel are not 
increased beyond existing flooding conditions. 

Summary 

Submitted for your review are revised report sections (text, tables, exhibits, and Appendix E) and a 
CD containing computer models. This submittal incorporates report review comments prepared 
for the Hidalgo County Drainage District by S&B Infrastructures. In' addition, this letter also 
serves as our response to S&B report review comments. 

Please note that Texas Water Development Board (TWDB) staff is currently reviewing the report 
(same version that S&B reviewed). As of this submittal date, we have not received review 
comments from TWDB staff. Once all review comments have been received, we will submit a 
completed report that includes all sections and appendices. 
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Based on your approval, the next step is to schedule and prepare for the advisory/public meeting in 
which we can present project findings and results. 

If you have any questions regarding our response or need additional information, please call me at 
2 10-296-2009. 

Very truly yours, 

John A. Espinoza, P.E., C.F.M. 
Project Manager 

Enclosures 

cc: Gilbert Ward, Texas Water Development Board 
Alan J. Potok, P.E., TC&B (wlo enclosures) 
Lonnie Anderson, P.E., TC&B 



Project: MDS Phase II - Raymondville Drain Outfall System 
Hidalgo County / Hidalgo County Drainage District No. 1 

AGENDA 

Date: 24 AUGUST 2001 

Purpose: To discuss the status and issues of the TC&B Report. "Flood Protection 
Plan for the North Main and Raymondville Drain",une 4, 2001 

I. Introductions 

11. Review of Comments Regarding Submitted Report 
The following discussion is in accordance with the outline of the scope (Attachment I) 
within the contract between Turner Collie & Braden, Inc. (TC&B) and Hidalgo County 
Drainage District No. 1 (HCDD#I ) and the Texas Water Development Board (TWDB): 

- Task 1 - Project Management and Public Involvement 
(For description of this task, see page A-6, of Attachment 1) 

(1) Public Meetings. The PER, as a planning document, is required to describe the 
planning process. Public involvement is a part of the planning process for this project, 
and 3 public meetings are required to be held throughout the development of the PER: 
a scoping meeting at the project outset, a meeting when conceptual alternatives are 
defined, and a meeting upon completion of the alternatives analysis. These meetings 
need to be referenced in the PER, and the minutes of each meeting attached. 

(2) Project Advisory Committee. The project advisory committee is mentioned; however, 
no quarterly meeting notes and lor attached references were provided. The quarterly 
meeting notes need to be provided as an attached referenced. The names and 
positions of the members of the project advisory committee should also be listed. 

Task 2 - Engineering Evaluation 
(For description of this task, see page A-6, of Attachment 1) 

(3) Field Reconnaissance. Supplementary photography of existing key channel sections 
were required, and need to be included in the PER as referenced attachments. 

(4) Survey Requests. Actual field survey data andlor field book information appear to be 
missing from the attached exhibits, including field channel cross-section data, and this 
information needs to be included in the PER. Also, please include in the PER a listing 
of recorded high water marks from residents and industries. 

(5) Alternative Evaluations and Preliminary Engineering Investigations. The 
alternatives discussion and associated exhibits did not include any preliminary 
schematic(s) for each alternative depicting anticipated right of way requirements 
(existing and proposed widths), utility constraints (adjustments andlor relocations), and 
structural locations. There appear to be no evaluations of any improvements to the 
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Project: MDS Phase II - Raymondville Drain Outfall System 
Hidalgo County I Hidalgo County Drainage District No. 1 

existing channels downstream of the diversion channel and to the Laguna Madre. 
Please provide incorporate this information in the PER accordingly. 

(6) Technical Review Comments by S&B are shown in Attachment 2 

Task 3 - Economic Reevaluation 
(For description of this task, see page A-8, of Attachment I) 

(7) Technical Review Comments by S&B are shown i n  Attachment 3 

Task 4 - Environmental Evaluation 
(For description of this task, see page A-9, of Attachment 1) 

(8) This task requirement includes the early invitation and notice to resource agencies. 
Has any preliminary coordination andlor scoping letters been submitted to the resource 
agencies? If so, these should be included as referenced attachments to the PER. 

(9) The environmental evaluation appears to be limited to the diversion channel area. The 
project limits for this project extend to the Laguna Madre. There is no discussion 
regarding the required coordination for the use of La Sal Vieja Lake for the proposed 
diversion alternative. Also, although the required goal of the project is not to increase 
the flow at the outfall to the Laguna Madre, drainage improvements along the existing 
channels (prior to and beyond La Sal Vieja Lake) are anticipated to be included in the 
design of the project, to assist in future maintenance andlor increase the efficiency of 
the channel (within the outfall permit requirements). The environmental evaluation 
needs to include the entire project limits. 

(10) With the exception of those items noted in (8) and (9), the environmental evaluation 
meets the preliminary requirements of the PER, which, under the TWDB contract, does 
not require a draft environmental assessment (EA) for agency review. - 

Task 5 - Preliminary Engineering Report 
Additional comments: 

(1 1) Please provide electronic files for Watershed Boundary Map and Floodplain Map. 
(12) Please provide cross-section data for the reaches on Rayrnondville Drain, from Lake 

Edinburg to the Laguna Madre; please place these on the Floodplain Map and identify 
by cross-section number. 

(13) Please provide an electronic copy of the finallapproved PER. 

111. Primary Purpose of Report 
The ultimate purpose of the report is  to provide documentation for the following: 

To obtain appropriate approval for crossing major watershed boundaries 
To provide a basis for planning documents to be developed for future 
coordination and approval of  project development, funding, and ultimate 
construction. 

IV .  Miscellaneous 
Technical Review Committee Meeting 
Schedule 

V. Adjournment 
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' StLEl : om~nents: Task 2" 

- 
Raymondville Drain Outfall Systeni 

A technical review of the report entitled "Draft Filial Rspcit Flood Protection Plan 
for the North Main and Raymondville Drains, dated June 4 2C01 prepared by 
Turner Collie & Braden Inc., was reviewed by S&B infrastnl(.ture with respect to 
the scope of services as outlined in TC&B's contract with H~dalgo County 
Drainage District No. 1 : 

TASK 2 - ENGINEERING EVALUATION 

2.1 HYDROLOGY AND HYDRAULICS 

2.1 .I Preliminary Investigations 

Available Mapping. 
Comment: Exhibits of the above mentioned map material will be 
helpful in the report and clarify in text that FEMA maps were 
provided for information purpose only. The year of DOQQs in the 
report will aid in supplementing the impervious calculations. 

Field reconnaissance 
Comment: Please review the June I I, 2001 memorandum from S&B 
Infrastructure, Ltd. Additionally, describe in text the channel 
roughness derived during field reconnaissance and also attach the 
supporting field data. 

Survey requests 
Comment: Please review the June 11, 2001 memorandum from S&B 
Infrastructure, Ltd. Describe in text with respect to item c and item d. 

2.1.2 Development of HEC-1 basin model (existing wlo project) 
Comment: Describe in text the calibration process of the parameters 
and results derived and provide appropriate models. Attach 
appropriate tables for the subwatershed, unitgraph (Appendix E), 
and channel routing in  the main text for the existing and future. In a 
table the rainfall distribution for all frequencies will be helpful. 

2.1.3 Hydraulic studies 
Comment: Please clarify which cross sections were modified in 
HEC-RAS. Text indicates detailed bridge data was unavailable and 
was assumed that the bridge losses were considered to be minimal. 
Please attach a table for the location of new bridges and also justify 
the assumption in text that this is true for all the studied frequencies 
with appropriate photographs or any other pertinent information. 
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Provide a flow distribution (station-discharge) table or graph. 

Provide the S-0 model for existing and future conditions. The text 
does not give any information on the S-0 model. It appears that the 
SV-SQ relationship remain unchanged with various diversion 
options. Please justify the assumption and provide the explanation 
in text. 

2.1.4 Frequency analysis for existing conditions 
Comment: This section or discussion about the frequency analysis 
is missing in the text. Please describe the selection process for 
location of interest and also justify the validity of the selection for 
both the watersheds. 

The stage-discharge-frequency curves are missing and the text 
should include the development of the curves. 

The USACE reference ETL 1105-2-101 cannot be found. The risk- 
based analysis, which the scope implies is referenced in ER 1105-2- 
101. Please include in text and appropriate models for both the 
existing and future conditions as required by ER 1 105-2-1 01. 

2.1.5 Floodplain mapping 
Comment: Please include in text the limits of the DTM developed 
and provide an exhibit for the effort. The flood damages map is 
missing and should include for both the existing condition and the 
residual flood damages with appropriate alternative or a selected 
alternative. 

2.1.6 Future without project conditions (50-year projection) 
Comment: Include in text about item a, and changes made to item b. 
The map of future condition floodplains is missing. 

In Appendix E, growth factors were applied to the watershed to arrive 
at the future conditions land use. As an example in existing 
conditions Sub-basin 45s, which is at 30.8 % impervious and sub- 
basin 7s is at . l% impervious, it appears with the assumption both 
the areas are growing at the same rate for future condition. Please 
justify the assumption. 

In Section V Economic Evaluation page V-2, " A base year of 2005 
was chosen since it is the year ...." For effective comparison the 
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land use in 2005 is not defined and appropriate water surface 
elevations were not provided. From the information provided, the 
base conditions for this project was never established and thus any 
effective comparison with respect to the benefits derived- by the plan 
can never be properly evaluated. 

2.1.7 Hydrologic analysis of alternatives 
Comment: Floodproofing was described in the text but it's not clear 
which structures were selected and without appropriate 
documentation, this option cannot be reviewed. 

The report needs to clarify that only selected alternative is presented 
in detail and it will be helpful to document that sufficient alternatives 
were evaluated prior to recommending the selected alternative. 
Appropriate documentation with respect to in-house memorandum 
and models will be very helpful without which the selected 
alternative evaluation cannot be verified to be the best available 
solution. 

The placement of fill on the Raymondville drain should be explained 
for positive drainage in the text. 
The Buyout option was found to be not viable as described in the 
text. Without appropriate documentation, the conclusion derived 
cannot be determined. 

It is to be noted that the base condition 2005 year was never established in 
the report. 

With respect to the hydrological and hydraulic models, 

DllDQ backup data is needed to confirm the diversion flows 
S-0  model is needed to verify the routing 
Base conditions 2005 year should be established 
Future condition growth factors should be justified 
The diversion rates of lo%, 25% and 50% are not accurate when 
checked with respect to the flow rates in the channel 
Text should reference the diversion flow rate to the frequency with 
which it was assumed 
Based on the models, the diversion rates as assumed are ineffective 
for frequencies 50% to 2% flood. The flow rates will decrease for 
those frequencies and the percentage as assumed is not valid based 
on the presented results 
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With the diversion in place the SV-SQ relationship in the HEC-1 
model remained unchanged. Please justify this assumption with 
appropriate model 
There are extended sections starting at the 4% flood 
The selection of the recommended plan is inconclusive with the data 
provided 
The confidence and the reliability of the model was never established 
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RAYMONDVILLE DRAIN 0UTFAL.C SL'S I13 \I  - 
A technical review of the letter report entitled, "Subrritta of Ecor~oni: Evaluation 
Results for the Flood Protection Plan for the No~th Main an(l Raymondville 
Drains, dated August 06, 2001, prepared by Turner Collie Braden, Inc., was 
reviewed by S & B Infrastructure, Ltd., with respect to the scope of services as 
outlined in Task 3 Economic Re-Evaluation. 

TASK 3 - ECONOMIC RE-EVALUATION 

A. ASSUMPTIONS 
The economic analysis provides a description of the investigations, 
procedures, and analyses conducted to establish the value of property 
within the floodplain; the expected annual flood looses under existing 
and future conditions; the residual flood losses; the annual flood 
losses; and the equivalent annual flood reduction benefits for various 
plans considered. The benefit of the flood hazard reduction plans will 
be determined by comparison of the with and without project 
conditions. A probabilistic display of benefits will be provided in 
accordance with the risk-based analysis as computed using HEC-FDA 
"Flood Damage Analysis Package" model. 

It is not clear on the intent of this economic evaluation. The 
assumptions in the scope clearly state the deliverables for this 
analysis. As outlined in the assumptions "and analyses 
conducted to establish the value of property within the 
floodplain", the economic evaluation report does not include the 
number of structures or the total value of the property in the 
floodplain and the expected damages for the future without 
project conditions. Further, the assumptions that the benefits are 
to be derived with risk-based analysis is not followed in this 
economic evaluation. 

3.1 Baseline economics investigation 
Delineate affected area 

An exhibit of the affected area with reaches will be helpful in 
understanding the economic evaluation. 

3.1 .I Establish base year 

The report needs to describe more clearly the base year for the 
project, which is assumed to be year 2005. There should be 
consistency in the economic and hydraulic evaluations on the 
base year. 



3.1.2 Establish period of analysis and analysis years - 
3.1.3 Select planning/economic reaches 

Exhibit on the planningleconomic reaches will be helpful. Also, 
define and justify the selected reaches. 

3.1.4 Evaluate existing and authorized plans 

Please clarify what plans are being evaluated. The report does 
not imply any other plans were evaluated other than those 
analyzed. 

3.1.5 Define economic relationships 

This subtask involves developing a structure inventory database using 
county tax records and parcel from Hidalgo -and Willacy Counties' 
appraisal districts and determining what structures and other property 
are in the floodplain, the value of structures and associated contents 
and the structure's base elevation. 

Please describe in the report regarding the structural inventory. It 
should clearly state the number of residential, commercial public 
and others. 

Establish Structure Inventory Database 

The structure inventory database will be obtained from HCADNVCAD 
data. The structure database will include real property records and 
associated digital parcel mapping. The structure database will be 
compiled to define the Damage Categories, Structure Occupancy 
Types, and Structure Attributes for input into the HEC-FDA computer 
program. Damage categories will include residential, commercial, 
public, and industrial structure and contents, roads, emergency costs, 
vehicle, utilities, and park areas. 

The other damages for the economic evaluation were omitted. 
This is an essential element for the evaluation of this project and 
is a deviation from the presented scope of services. 



Perform field sampling and surveys to verify accuracy of appraisal 
district data and complete replacement cost less depreciation. 

The report does not mention anything with respect to this 
subtask. Provide backup documentation and explanation for the 
field sampling and survey. 

Establish value of floodplain property 

Develop depth-percent damage functions and/or stage-damage 
functions (residential). 

Please provide and justify the use of the IWR depth damage 
curves instead of the USACE-Galveston district curves. 

Develop commercial and industrial depth-damage functions 

There is no proper documentation for this subtask. Clarify if this 
was ever used in the HEC-FDA and if  not then explain its 
exclusion in HEC-FDA. 

Develop agriculture depth-damage functions 

There is no proper documentation for this subtask. Justify the 
use of the methodology employed and the derived benefits with 
respect to the agriculture category. 

Develop infrastructure and personal damage curves 
Vehicle damage 
Utility damage 
Roads damage 
Emergency costs 
Determine other costs of using the flood plain 
National flood insurance costs 

The above mentioned were never used in the economic 
evaluation. Please justify. 

3.2 Determine alternative damages 

3.2.1 Determine floodplain characteristics (existing conditions without project) 

Damages for the baseline conditions without a project in place will be 
approximated using the data sources described, and identifying 
average annual damages using the HEC-FDA software. 



3.2.1 Project activities in affected areas (future conditions without-project) 

Estimates of future growth benefits will be based on current economic 
growth indices. Economic and demographic projections by analysis 
year will be determined for the study area using the data from the 
LRGVDC and the TWDB. The potential for additional damages 
resulting from increasing water surfaces will then be evaluated using 
the HEC-FDA model in concert with the hydrologic studies performed. 

3.2.2 Alternative plan damages 

Alternative plans are to be sized for lo-, 25-, and 100- year flood 
control capacity. Damage reductions associated with the alternatives 
will be performed using the HCAD data sets in the GI, and comparing 
the reduction in damages associated with modifications to the 
individual floodplains. The alternatives will be examined against 
multiple profile runs of the 2-, 5-, lo-, 25 ,  loo-, 250-, and 500-year 
storms. 

In addition to the above mentioned comments. Please provide the HEC- 
FDA model for the project and the work maps for the economic reaches. 
The finished floor elevation used in the HEC-FDA should be explained in 

- the text. Based on Table 8, results of Structural Damage Analysis the 
residual flood damages with the all of the analyzed alternatives will result 
in the increase in flood damages. Please explain and justify. 
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October 30,200 1 TC&B Job No. 3 1-0 1001-001 '3-.k 
Raymondville and North Main Drains 

Mr. Gilbert R. Ward 
Texas Water Development Board 
1700 North Congress Avenue 
Austin. Texas 787 1 1 

RE: Flood Protection Plan for the North Main and Raymondville Drains 
Response to TWDB I TxDOT Comments 

Dear Mr. Ward: 

On October 10,2001, we received from your office a copy of an email message dated September 
12,2001 addressed to you from David Stolpa with the Texas Department of Transportation. Mr. 
Stolpa's email presented his review comments for the North Main and Raymondville Drains 
report. A copy of Mr. Stolpa's email is enclosed. - 
After receiving the comments, Joseph Barrow, P.E., with TC&B had a telephone conversation with 
Mr. Stopla to discuss his comments. The following is our response to Mr. Stolpa's comments. 

Comment 1: Concerning the calibration of data. 

o Response: As referenced in report Section 11- Modeling Methodology, the 
purpose of this study was to establish a conceptual flood protection plan and not 
necessarily to determine detailed floodplain delineations. Due to a lack of stream 
gage stations located within the project study reaches, calibration process did not 
include a comparison of model computed peak discharges with measured flow 
values. The basis of project hydrologic methodologies, assumptions, factors, and 
models was from information developed as part of the revised Flood Insurance 
Study (FIS) conducted for Hidalgo County. Since the Revised FIS project was 
reviewed and approved by FEMA for this watershed, the FIS information was also 
used for this project. 

Comment 2: Concerning the use of 24-hour rainfall event (duration) and adjustment of 
point rainfall values (areal adjustment). 

o Response: As stated for Comment 1, project hydrologic methodologies, 
assumptions, factors, and models was developed in part from the revised FIS 
project for Hidalgo County including rainfall durations, depths, and other 
adjustments. To address the concern of project rainfall data, we compared peak 
flows with those calculated with the "Cypress Creek Formula". The "Cypress 
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Creek Formula" was developed to determine flow for agricultural watersheds along 
the Gulf Coast, Atlantic Cost and southern Florida considering rainfall excess. 
Results indicate that computed flows using the formula for subwatersheds have an 
average difference of 8 percent when compared with flows developed using project 
hydrologic methodologies and models. 

In addition, we have also added additional text to report Sections I, 11,111, and VII addressing Mr. 
Stolpa's review comments. This additional text has been high-lighted in the enclosed copies of the 
report sections. 

If you have any questions regarding our response or need additional information, please call me at 
2 10-296-2009. 

Very truly yours, 

- John A. Espinoza, P.E., C.F.M. 
Project Manager 

Enclosures 

cc: Mr. Godfrey Garza, Hidalgo County Drainage District Number One 
Mr. Alan J. Potok, P.E., TC&B 



Espinoza, John 

Xrom: 
mt: 

J :  

Subject: 

David Stolpa [ ~ ~ ~ ~ ~ ~ ~ @ d o t . s t a t e . t x . u s ]  
Wednesday, September 12,2001 5:48 PM 
Gilbert.WardQtwdb.state.tx.us 
Contract No. 99-483-305, Hidalgo County Drainage District 

Gilbert: 

1 have finished a quick review of the drainage study. Several things come to mind. 

1. First, was there any attempt at calibration? It is possible that there may not be any 
data but some discussion of the implications t.le lack of or ability to calibrate would 
help set some direction as to how to use the study as a planning tool. That is, does the 
community desire a tool that is in line with statistical expectation, or is a conservative 
tool acceptable? 

2. I also have some concerns regarding the hydrology, and in particular, the 
consultants's development of the storm models used in the H E C l  runs. Unless they can 
provide some clarification, the study may be in question. 

DURATION 

In explanation, by looking at the H E C l  data for the North Main Drain, it would appear that 
this project was modeled as a series of sub watershed having a combined drainage area of 
at least 668 square miles. That is, an overall system. When selecting a storm duration 
for a basin, especially if the storm is to be applied to an analysis of the total a 
system, the storm duration selected should be equal to or greater than the time of - 
ncentration (Tc) for the total basin. Otherwise, we cannot be certain that the model 
-tput reflects a full basin response. 

The selected storm duration appears to be a 24-hour event. However, it does not appear 
that a Tc was developed for the overall basin in this project. If the overall T C  exceeds 
24 hours, then use of the 24-hr storm is questionable. In fact, the HECl input indicates 
that many of the sub basins individually have lag times (lag is generally estimated as 
being 0.6 Tc)  greater than 50 hours. Therefore, even the response of these sub basins, or 
any sub basin with a lag time over 14 hours, is questionable even if it was intended to 
individually apply a 24-hour storm to the sites. 

AREAL ADJUSTMENT 

Another storm model issue regards the precipitation depths. After talking to you, I did 
find a note in the H E C ~  input that indicated that point rainfall values (for areas up to 
10 square miles) were adjusted. What is not clear is how the adjustments were (or were 
intended to be) made. The storm/ pH cards (contained under the KK card for sub basin SC- 
7a) appear to contain the point values computed using the USGS Report 98-4044. In 
addition, the second field of the p H  card was left blank indicating that the basin area 
from the BA record would be used for the adjustment. 

If we were simply looking at sub basin SC-7A, I would think that the areal adjusrment for 
that individual basin using this approach worked just fine. In addition, since the storm 
data is not repeated for each basin, the default procedure in HECl should pick up the 
rainfall data from the SC-7A PH card and adjust the rainfall for each individual basin. 

However, I have a question as to whether the intent was to model the response of the 
overall system. ~f so, the adjustment that should be expected for the 668 square mile 
Basin <'systemw may not be appropriately considered with the approach that was actually 

ed. Especially since most of the individual basin are relatively small and very little 
~justment under these conditions would be expected. If the intent was to model the 

individual sub basins a s being independent of each other and the "system" why the system 
routing? 



Anyhow, let me know if you have any questions or if I can be of additional assistance. I 
would like to see what comes of this. TxDOT does try to consider local drainage plans 
when working with the communities and planning our own structures. 

-avid 



rage I or I 

Espinoza, John 

- From: Gilbert Ward [Gilbert.Ward@twdb.state.tx.us] 

Sent: Wednesday, November 07,2001 1:28 PM 

To: Espinoza, John 

Subject: comment response to TxDOT 
John, 
I'm satisfied with your response to comments made by David Stolpa of TxDOT. Be sure that when you finalize the report, you provide in the 
report the comments sent to you, which included the TxDOT comments and your responses to all comments. I talked with David and I 
guess you convinced him also. The format can be like your letter to me but you should reproduce the entire comment, and then provide 
your response. Call if you have questions. 
gil 
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TC&B lob No. 31-01001-001 2lk ') 
Raymondville and North Main Drains / 
/ 

------ 
Mr. Gilbert R. W x d  
Texas Water Development Board 
1700 North Congess Avenue 
Austin, Texas 787 11 

Re: Flood Protection Plan for the North Main and Raymondville Drains 
Response to TWDB / TxDOT Comments 

Dear Mr. Ward: 

On October 30, 2001, we received a copy of a letter dated October 16, 2001, addressed to Godfrey 
Garza, Hidalgo County Drainage District No. 1, from Tommy Knowles with the Texas Water 
Development Board. Mr. Knowles' letter presented review comments for the North Main and 
Raymondville Drains draft final report. A copy of Mr. Knowles' letter is enclosed. The following - is our response to Mr. Knowles' comments. 

Comments 1 through 5: Summary. 

o Response: No response required 

Comment 6: Concerning initial abstractions. 

o Response: As discussed in the report, an initial abstraction value of l-inch was 
used as a base value. This base value was increased to 2 or 3-inches for certain 
land uses such as orchards or vineyards and for areas located within subareas that 
have numerous irrigation channels. 

Additionally, initial abstraction values were increased for areas with major 
depression storage. Consequently, for subareas with extensive areas of major 
depressions, the initial abstraction values were calculated to be as high as 7.3- 
inches. 

Comment 7: Concerning peak flows related to 25 percent diversion at some cross 
sections being higher than peak flows related to 15 percent and 50 percent diversion at the 
same cross section. 

o Response: Upon review of the peak flows at the locations inquired about, the 
routing data for the 25% Diversion HEC-1 model was found to be different from 
the routing data in both the 10% Diversion and 50% Diversion HEC-1 models. 
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The routing data for the Rt26A location was changed in the 25% Diversion model 
to match the correct data in the other models. 

The 25% Diversion HEC-1 model was executed, and the peak flows were 
compared with those previously submitted. The largest increase in peak flows was 
106 cubic feet per second (cfs), and the largest decrease was 121 cfs. These 
represent a 5 percent increase and a 6 percent decrease in flows, respectively. 

The new flows were entered in the HEC-RAS model, and the model was executed. 
The largest increase in the water surface elevations was 0.14 feet (0.14'), and the 
largest increase in flood plain was 0.01 feet (0.01'). This increase is not 
considered substantial, and the conclusions and recommendations will not change 
as a result of this modeling change. 

Copies of revised 100-year storm HEC-1 inputloutput, HEC-RAS model output, 
and Tables 4 and 5 are enclosed. 

Comments 8 A-C: Texas Department of Transportation comments. 

o Response: These comments were addressed in a previous letter sent to your office 
dated October 30,2001. 

If you have any questions regarding our response or need additional information, please call me at 
210-296-2009. 

Sincerely yours, 

John A. Espinoza, P.E., C.F.M. 
Project Manager 

Enclosures 

cc: Mr. Godfrey Garza, Hidalgo County Drainage District No. One 
Mr. Alan J. Potok, P.E., TC&B, w/o enclosures 



M ~ l l ~ m  B bladden. Chrrrrman 
jack Hunt, Membrr 
Voe Frrnmdez. ;C[tmbrr 

October 16,2001 

Mr. Godfrey Garza, Manager 
Hidalgo County Drainage District No. 1 
902 N. Doolittle 
Edinburg, Texas 78539 

Craig D. Prdersen 
Exrcu~rccAdmrn~rrraror 

wales H. Mddden, Jr.. b'ice-Chairman 
William W. Meadows. ~Vfrmbcr 

Karhleen Hartnett White, itlember 

Re: Flood Protection Planning Contract Between the Hidalgo County Drainage District No. 1 
(District) and the Texas Water Development Board (Board), Contract No. 99-483-305, 
Draft Final Report 

Dear Mr. Garza: I 
Staff members of the Texas Water Development Board have completed a review of the draft 
report under TWDB Contract No. 99-483-305. As stated in the above referenced contract, the 
District will consider incorporating comments from the EXECUTIVE ADMINISTRATOR shown in 
Attachment 1, and other commentors on the draft final report into a final report. The District 
must include a copy of the EXECUTIVE ADMINISTRATOR'S comments in the final report. 

-. 

Prior to submitting the Final Report, please contact Mr. Gilbert Ward, the Board's designated 
Contract Manager for this study at (512) 463-6418 to discuss the comments attached. It may be 
possible that a revised draft will need to be submitted prior to the Final Report. If you have any 
other questions, please contact Mr. Ward. 

Sincerely, 

~ f i i c e b f  Planning 

Cc: Gilbert R. Ward. TWDB I 

Our k f i ~ s i o n  

Provide Iradrrrhip, rcchnicnlrervicerand,financtnlnssisrance to rrrpporrplanning, ronrrrr~nrion, andresponsibledr.~elopmcnrofutarerfor Tr.xas. 

N. Congress Avenue Ausrin, Texas 7871 1-3231 
V:\RPFGM (51 2) 475-2053 1-800- RELAY 'I7< (for the hcaring impaired) 

L'RL Address: hrrp:liwww.rwdb.stare.rx.us . E-Mail Address: infoOnvdb.stare.tx.us 



ATTACHMENT 1 
TEXAS WATER DEVELOPMENT BOARD 

Contract No. 99-483-305 
Flood Protection Plan for the North Main 

and Raymondville Drains 

1. The report describes the results of hydrologic and hydraulic analyses completed in an 
effort to determine a cost effective flood protection plan that will alleviate flooding in 
sections of Hidalgo and Willacy Counties. The study examines structural and 
nonstructural alternatives and considers future development in the study area. 

2. Recommendations include construction of a diversion channel to divert flow from the 
North Main Drain into the Raymondville Drain watershed and of facilities that would allow 
for storm water detention within the diversion channel, the Raymondville Drain and La 
Sal Viejo Lake. The report indicates that, with the proposed improvements, computed 
100-year storm water surface elevations for the Raymondville Drain in the vicinity of the 
City of Raymondville are within existing bank elevations. 

3. Standard principles and methodologies have been employed in the accumulation and 
presentation of data in this report. Proposed construction improvements appear to be 
eligible for Board financing. Estimations of project costs appear to be based on 
reasonable assumptions. 

4. The Final Report would be appropriate for use in support of an application to the Board 
for financing the proposed improvements. All additional information required by 
appropriate Board rules, 31 TAC 363, and required to make legal findings required by 
Texas Water Code Chapter 17.771-776 would be required at the time of application. 
Flood control work is not eligible for the Board's pre-design funding option. 

5. An Application for Approval of Reclamation Project need not be filed with the Texas 
Natural Resource Conservation Commission for the referenced proposal. It was 
determined from our review that the proposed project, since it is in Hidalgo County, 
needs to be permitted by the County. Hidalgo County by virtue of its participation in the 
National Flood Insurance Program, and in accordance with Section 16.236 (d) (384) of 
the Texas Water Code, has approval authority for the project. If the County has not 
already done so, they should insure that the proposed construction is documented and 
permitted in accordance with their Flood Hazard Prevention Ordinance. This 
documentation should also be submitted by the County to the Federal Emergency 
Management Agency to obtain a Letter of Map Revision (LOMR) of Hidalgo County's 
Flood Insurance Rate Map. 

6. Table 2. The initial abstractions are high for many sub-regions. For example, it is 7.319 
for 28R sub-region. Page 111-3; text states that "initial abstraction rates of 1.0 inch was 
generally appropriate. Explain the reason for the higher rates and how the numbers are 
obtained. 

7.  Table 4. The peak flows related to 25% diversion at some cross sections are higher 
than the peak flows related to both 15% and 50% diversion at the same cross section 
(i.e. HEC-RAS stations 109185 and 149670). Explain. 



- 8. A. There does not appear to be any attempt at calibration. It is possible that there 
may not be sufficient data but some discussion of the implications as to the lack 
of or ability to calibrate would help set some direction as to how to use the study 
as a planning tool. That is, does the community desire a tool that is in line with 
statistical expectation, or is a conservative tool acceptable? 

B. There are concerns regarding the hydrology, and in particular, the development 
of the storm models used in the HECl runs. Unless clarification can be provided, 
the results may be in question. It would appear that this project was modeled 
hydrologically as a series of sub-watersheds having a combined drainage area of 
at least 668 square miles, that is the overall system. When selecting a storm 
duration for a basin, especially if the storm is to be applied to an analysis of the 
total system, the storm duration selected should be equal to or greater than the 
time of concentration (Tc) for the total basin. Otherwise, it cannot be certain that 
the model output reflects a full basin response. The selected storm duration 
appears to be a 24-hour event. However, it does not appear that a Tc was 
developed for the overall basin in this project. If the overall Tc exceeds 24 hours 
(as it does), then use of the 24-hr storm is questionable. In fact, the HECl input 
indicates that many of the sub basins individually have lag times (lag is generally 
estimated as being 0.6 Tc) greater than 50 hours. Therefore, even the response 
of these sub basins, or any sub basin with a lag time over 24 hours, is 
questionable even if it was intended to individually apply a 24-hour storm to the 
sites. 

C. Another storm model issue regards the precipitation depths. Notes in the HECl 
input indicate that point rainfall values (for areas up to 10 square miles) were 
adjusted. What is not clear is how the adjustments were (or were intended to be) 
made. The storm1 PH cards appear to contain the point values computed using 
the USGS Report 98-4044. In addition, the second field of the PH card was left 
blank indicating that the basin area from the BA record would be used for the 
adjustment. If we were simply looking at sub basin SC-7A, I would think that the 
areal adjustment for that individual basin using this approach worked just fine. In 
addition, since the storm data is not repeated for each basin, the default 
procedure in HECl should pick up the rainfall data from the SC-7A PH card and 
adjust the rainfall for each individual basin. However, the question is whether the 
intent was to model the response over the sub-area of the overall system. If so, 
the adjustment that should be expected for the 668 square mile basin "system" 
may not be appropriately considered with the approach that was actually used. 
Especially since most of the individual basins are relatively small and very little 
adjustment under these conditions would be expected. If the intent was to model 
the individual sub basins as being independent of each other and the "system", 
why the system routing? 
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Espinoza, John 

From: Gilbert Ward [Gilbert.WardQtwdb.state.tx.us] 

Sent: Wednesday, November 28,2001 11:lO AM 

To: Espinoza, John 

Cc: Phyllis Thomas 

Subject: final report - Hidalgo Co Drainage Dist.- Contract 99-483-305 

John, 
TC&Bs responses to the TWDB comments on the Draft report provided in the 16 October letter addressed to Mr Godfrey Garza, have been 
found to be complete and are acceptable to the Board. It will not be necessary to submit a revised draft for review. As stated in the 
contract, the final Report should include the Boards comments and responses. We look forward to receiving the final Report, 10 bound 
copies, 1 unbound and 1 electronic. 
Thanks again. Let me know if you have any questions. 
gil 


