Thoughts on Intermittent
Streams

Nueces BBEST May 20, 2011



Salient Gages

* Intermittent gages have HEFR outputs that
need additional consideration.

* The following slides includes those gages that
Dan Opdyke thought were good candidates for
this discussion. It is not necessarily
comprehensive or definitive.

* Only full POR HEFR outputs are included
herein



WNRBrackettville Draft HEFR Output

Op: 11,200 cfs with Average Frequency 1 per b years 0
Overbank . (0] Ze ro
A Regressed Veolume is 33,622 to 136,090 (67,644)
ows
Regressed Duration i=s 18 to 92 (41)

% <10cf
Qp: 4,090 cfs with Average Frequency 1 per 2 years 90 o < c s

Regressed Volume is 12,504 to 50,5356 (25,138)

Very small HFPs Regressed Duration is 15 te 75 (33) Only 135

Qp: 1,020 cfs with Average Frequency 1 per year

i S HFPs > 10cfs
High Flow in 64 years

Pulses

0.57(30.3%) 0.67(31.3%) 0.6(36.5%) 0.52(43.0%)
Base Flows
(cfs) 0.3(39.7%) 0.36(39.2%) 0.23(42.7%) 0.23(51.2%)
0.12(49.3%) 0.15(46.7%) 0.1(48.9%) 0.13(58.2%)
Subsistence 0(100.0%) 0(100.0%) 0(100.0%) 0(100.0%)

Flows (cfs)

[ bec | b | feb | ma | A | my | wn | w | Aw | sw |

High (75th Yile)

Flow Levels — SasulCuibil) Meaningless difference

Low (25th Yile)

Subsistence among some/all base flow
Notes: levels and subsistence flows

1. Period of Record used : 1/1/1946 to 12,/31/2009.
2. Volumes are in acre-feet and durations are in days.




NRCotulla Draft HEFR Output

Op: 15,100 eofs with Average Frequency 1 per 5 years
Regressed Volume is 83,509 teo 271,431 (150,555)

Regressed Duration is 10 to 42 (21)

Overbank
Flows

Qp: 8,410 cfs with Average Frequency 1 per 2 years
Regressed Volume is 44,768 to 145,466 (80,699)

SomEWhat Sma” HFPS Regressed Duration is 9 to 38 (19)

Op: 4,460 cfs with Average Frequency 1 per year

Regressed Volume is 22,779 teo 73,993 (41,055)
Regressed Duration is to 34 (17)

High Flow
Pulses

38(29.9%) 30(36.4%) 32(30.5%) 42(38.7%)

Base Flows
(cfs) 6.2(39.6%) 10(44.2%) 6.9(37.3%) 15 (46.7%)
0.33(52.2%) 1.3(53.3%) 0.49(43.5%) 1.3(56.2%)
Subsistence 0(100.0%) 0(100.0%) 0 (100.0%) 0(100.0%)

Flows (cfs)

[ wov | b | b | feb | v | Aor | may | wn | o | s | ow
wme | somg |

High (75th %ile)
Medium (50th %eile) 1 1
Flow Levels  SiSCSRer Meaningless difference
ER among some base flow
Notes: levels and subsistence flows
1. Period of Record used : 1/1/1927 to 12/31/2009.

2. Volumes are in acre-feet and durations are in days.



NRTilden Draft HEFR Output

Qp: 24,500 cfs with Average Frequency 1 per b years
Regressed Volume is 146,267 to 466,188 (261,128)
Regressed Duration i=s 12 to 44 (23)

Overbank
Flows

Qp: 10,700 cfs with Average Frequency 1 per 2 years
Regressed Volume is 59,966 to 191,027 (107,029)
Regressed Duration is 10 to 38 (20)

High Flow
Pulses

42 (34.3%) 25(45.0%) 14(40.1%) 42 (47.9%)

Base Flows

(cfs) 1.1(55.8%) 3.3(59.7%) 0.83(56.1%) 12 (60.0%)
0.2(74.4%) 0.1(75.2%) 0.17(64.4% 0.34(77.3%)
Subsistence 0(100.0%) 0(100.0%) 0(100.0%) 0(100.0%)

Flows (cfs)

[ hov | b | dn | reb | M | Ao | may | wm | o |

High (75th %ile) o «
a Medium (50th %ie) Meaningless difference
ow Levels Low (25th Y%ile)
Subsistence among some base flow

levels and subsistence flows

Notes:

1. Period of Record used : 1/1/1943 to 12/31/2009.
2 Volumes are in acre-feet and durations are in davs.



FRDerby Draft HEFR Output

Op: 16,400 cfs with Average Frequency 1 per b years
Regressed Volume is 51,477 te 180,512 (96,396)

Regressed Duration is 8 to 36 (17)

Overbank

Flows

Op: 7,200 cofs with Average Frequency 1 per 2 years
SomEWhat Sma” HFPs Regressed Volume is 22,777 to 79,827 (42,640)

Regressed Duration is 7 te 31 (15)

Qp: 4,010 cfs with Average Frequency 1 per year
Regressed Volume is 12,756 to 44,691 (23,876)
Regressed Duration is 7 to 29 (14)

High Flow
Pulses

B F 26(34.8%) 22(38.3%) 16(30.7%) 24 (34.9%)
EISEEd:S)DWS 17(43.9%) 11(49.2%) 6.8(38.0%) 12 (43.2%)
7.9(53.1%) 2.8(59.7%) 2.2(46.2%) 5(51.1%)

Subsistence 0(100.0%) 0(100.0%) 0(100.0%) 0(100.0%)
Flows (cfs)

| Mov | bec [ Jam | Feb [ Mar | Apr | May [ dun | u [ Aug | Sep | ot |

High (75th %sile)
Medium (50th %ile)
Low (25th Y%ile)
Subsistence

Flow Levels

Notes:
1. Period of Record used : 1/1/1916 to 12/31/2009.



FRTilden Draft HEFR Output

Op: 12,600 cofs with Average Frequency 1 per 5 years
Regressed Volume is 58,521 te 167,583 (99,031)
Regressed Duration is 9 to 34 (18)

Overbank
Flows

Qp: 7,320 cfs with Average Frequency 1 per 2 years
Regressed Volume i=s 32,879 to 94,115 (55,627)
Regressed Duration is 8 to 31 (16)

High Flow
Pulses

29(41.9%) 25(49.9%) 14(42.5%) 21(48.2%)

Base Flows

(cfs) 12 (60 .6%) 7.3(68.6%) 2(61.5%) 3.2(67.7%)
1.1(81.7%) 1.1(83.1%) 0.26(71.4%) 0.62(79.9%)
Subsistence 0(100.0%) 0(100.0%) 0(100.0%) 0(100.0%)

Flows (cfs)

High (75th %hile) . «
. Medium (50th %ie) Meaningless difference
ow Levels Low (25th Y%ile)
Subsistence among some base flow

levels and subsistence flows

Notes:

1. Period of Record used : 1/1/1933 to 12/31/2009.
2 Volumes are in acre-feet and durations are in davs.



SRSabinalBEO Draft HEFR Output

Op: 5,040 ofs with Awverage Frequency 1 per § years

Overbank

Regressed Volume is 17,410 to 80,590 (37,457)
Flows

Regressed Duration i=s 14 to 74 (32)

-

Op: 2,210 cofs with Average Frequency 1 per 2 years

Regressed Volume is 7,306 toe 33,757 (15,704)
Sma” HFPS Regressed Duration is 11 to B7 (25)

Qp: 1,050 cfs with Average Frequency 1 per year
Regressed Veolume is 3,336 te 15,391 (7,165)
Regressed Duration is to 46 (20)

High Flow
Pulses

2.3(42.0%) 2.2(41.7%) 2.1(41.8%) 2.5(44.5%)
1.3(60.1%) 1.1(59.9%) 0.93(59.0%) 1.5(59.9%)
0.86(75.8%) 0.52(76.1%) 0.52(73.5%) 0.78(76.3%)

Base Flows
(cfs)

Subsistence

0(100.0% 0(100.0% 0(100.0%
Flows (cfs) ¢ ) ¢ ] ¢ )

[ hov | b | dn | reb | M | Ao | may | wm | o |

0(100.0%)

High (75th %ile)
Medium (50th %ile) 1 1
Flow Levels  SESCREaRG Meaningless difference
T among some base flow
Notes: levels and subsistence flows
1. Period of Record used : 1/1/1953 to 12/31/2009.

2. Volumes are in acre-feet and durations are in days.



SCUtopia Draft HEFR Output

Op: 1,600 ofs with Average Frequency 1 per § years

Overbank

Regressed Volume is 9,382 to 32,741 (17,527)
Flows

Regressed Duration i=s 16 to 62 (32)

Op: 698 cofs with Awverage Frequency 1 per 2 years
Regressed Volume is 3,641 to 12,676 (6,794)

SomEWhat Sma” HFPS Regressed Duration is 12 to 44 (22)

Qp: 313 cfs with Awverage Frequency 1 per year
Regressed Volume is 1,458 to 5,086 (2,718)
Regressed Duration is to 31 (16)

High Flow
Pulses

B F 6.1(41.4%) 6.7(50.7%) 6.4(40.8%) 6.8(44.9%)
EISEEd:S)DWS 3.6(60.3%) 2.8(68.2%) 2.8(57.6%) 3.6(64.1%)
2(80.2%) 1.2(83.6%) 1.3(73.2%) 1.3(81.7%)

Subsistence

0.05(98.7% 0.06(97.7% 0.02(92.9% 0.05(98.6%
—— ( ) ( ) ( ) ( )

bec | mn | feb | ma | A | may | wn | w | Aw |

High (75th Yile)

Medium (50th %ile) 1 1
Flow Levels  SESCREaRG Meaningless difference
Subsistence among some base flow
Notes: levels and subsistence flows

1. Period of Record used : 1/1/1962 to 12/31/2009.

2. Volumes are in acre-feet and durations are in days.



SMCTilden Draft HEFR Output

Op: 8,180 cofs with Awverage Frequency 1 per § years
Regressed Volume is 19,800 to 55,895 (33,268)

Regressed Duration is 6 to 23 (12)

Overbank
Flows

Op: 3,970 cofs with Average Frequency 1 per 2 years
Regressed Volume is 9,882 to 27,880 (16,598)
Regressed Duration is 6 te 21 (11)

High Flow
Pulses
3.4(36.2%) 4.4(44.2%) 2.6(36.2%) 3.6(37.0%)
Base Flows
(cfs) 2(48.7%) 2(54.1%) 1.3(43.6%) 1.8(45.7%)
0.95(60.2%) 0D.36(64.6%) 0.22(52.2%) 0.23(55.4%)
Subsistence 0(100.0%) 0(100.0%) 0(100.0%) 0(100.0%)
Flows (cfs)

[ hov | b | an | feb | mw | A | may | wm | ow | Aw |

High (75th Yile)

Medium (50th %ile) 1 H
Flow Levels  SESCREaRG Meaningless difference
T among some base flow
Notes: levels and subsistence flows

1. Period of Record used : 1/1/1965 to 12/31/2009.

2. Volumes are in acre-feet and durations are in days.



OCCorpus Draft HEFR Output

Op: 3,550 ofs with Average Frequency 1 per § years

Overbank

Regressed Volume is 10,380 to 23,790 (15,714)
Flows

Regressed Duration i=s 10 to 28 (17)

Op: 2,500 cofs with Average Frequency 1 per 2 years

Somewhat Sma” HFPS Regressed Volume is 7,362 te 16,866 (11,143)

Regressed Duration is 9 teo 26 (15)

Qp: 1,320 cfs with Average Frequency 1 per year
Regressed Volume is 3,937 to 9,015 (5,958)
Regressed Duration is 8 to 23 (13)

High Flow
Pulses

B F 2.4(46.9%) 2.3(48.3%) 2.1(42.1%) 2.1(63.6%)
EISEECI:S)DWS 1.8(67.1%) 1.7(64.3%) 1.5(61.7%) 1.6(79.0%)
1.4(85.5%) 1.3(80.3%) 1.2(76.5%) 1.3(87.9%)

Subsistence
0.79(99.1% 0.74(94.8% 0.74(93.9%
Flows (cfs) ¢ ) ¢ ] ¢

[ hov | b | dn | reb | M | Ao | may | wm | o |

0.8 (98.6%)

High (75th %ile) o .
a Medium (50th “aie) Meaningless difference
ow Levels Low (25th %ile)
Subsistence among some base flow

levels and subsistence flows

Notes:

1. Period of Record used : 1/1/1973 to 12/31/2009.
2 Volumes are in acre-feet and durations are in davs.



SFCAlice Draft HEFR Output

Op: 3,350 ofs with Awverage Frequency 1 per § years
Regressed Volume is 8,258 to 26,778 (14,871)

Overbank
Flows

Regressed Duration i=s 10 to 36 (19)

-

Op: 1,380 cofs with Average Frequency 1 per 2 years
Regressed Volume is 3,473 to 11,234 (6,246)

SomEWhat Sma” HFPS Regressed Duration is 8 te 28 (15)

Op: 544 cfs with Awverage Frequency 1 per year

Regressed Volume is 1,398 to 4,515 (2,513)
Regressed Duration is 6 to 22 (12)

High Flow
Pulses
B F 2.1(45.0%) 2(45.9%) 1.9(47.8%) 2.1(51.0%)
as&fs)uws 1.6(68.3%) 1.6(65.4%) 1.5(64.0%) 1.5(69.4%)
1.3(82.4%) 1.2(82.5%) 1.1(79.9%) 1.2(82.4%)

0.6(97.1%)

Subsistence
0.59(98.5% 0.49(96.2% 0.52(94.5%
Flows (cfs) ¢ ) ¢ ] ¢

[ hov | b | dn | reb | M | Ao | may | wm | o |

High (75th Yile)

Medium (50th %ile) 1 1
Flow Levels  SESCREaRG Meaningless difference
Subsistence among some base flow
Notes: levels and subsistence flows

1. Period of Record used : 1/1/1965 to 12/31/1997.

2. Volumes are in acre-feet and durations are in days.



Cause of Anomalies

Many zero flow and very low flow days

Many jumps in flow triggering HFPs, even if
flows are arguably low (e.g., < 1 cfs)

Could tweak IHA and HEFR to improve results

OR - could work with information available
and make modifications based on biological,
etc. information



Brainstorm ldeas

Reduce 3 levels of base flow and one level of
subsistence flow to 1 or 2 levels total (~1 cfs?)

Eliminate negligible HFPs.

ldentify a Biological/Geomorph/WatQual need for
passage of flows between smallest reasonable HFP
(e.g., WNRB 1/year event: 1020 cfs) and base flows
(~1 cfs).

Establish means to trigger passage of such flows
when they occur.

— “traditional” hydrologic condition concepts like reservoir
storage or annual flow volume?

— “new” concepts like duration of zero flow?



