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From: Kathryn Spear - NOAA Federal

Sent: Thursday, April 18, 2019 4:09 PM

To: Stephen Maurano - NOAA Federal

Subject: Re: [EXTERNAL] Inimpaired Flow Hydrograph

Cool, thank you! Looks great!

Kate Spear

Future Operations & Adaptive Management Branch
NOAA Fisheries West Coast Region

California Central Valley Office

650 Capitol Mall, Suite 5-100

Sacramento, CA 95814

Office: (916) 930-3683
www.westcoast.fisheries.noaa.gov

On Thu, Apr 18, 2019 at 4:07 PM Stephen Maurano - NOAA Federal <stephen.maurano@noaa.gov> wrote:
Hi Kate,

Sorry, | responded to Evan's chain and missed that it had your inactive email address. Here's the
conservation from today. | think we're done with this item unless we hear any more from Evan.

On Thu, Apr 18, 2019 at 2:01 PM Stephen Maurano - NOAA Federal <stephen.maurano@noaa.gov> wrote:
FWIW, the lack of significance could just be an artifact of high coefficient of variation, evidenced by the
enormous range in the boxplots. This is a tangent, but there was an influential article in Nature last
month that argues for more nuanced reporting of non-significance vs no effect. (e.g. focusing more on
effect size and less on binary p-value thresholds > or < 0.05).

On Thu, Apr 18, 2019 at 1:49 PM Evan Sawyer - NOAA Federal <evan.sawyer@noaa.gov> wrote:
Stephen, Kate,

This is really great stuff. Thanks.

| think the first figure is closest to what | was looking for and it adds some nuance to the post-dam
period. I'm a little surprised by the second figure and there not being a significant difference between
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November and February given the first figure and what we know about Reclamation trying to build
storage during that period. | haven't looked but could it be due to where or how these flows are
measured/observed (flow measured lower in the river would "capture" more of the natural flow during
the high flow season regardless of reservoir operations, while during the low flow season they would be
more dependent on those ops.)? | think the take home message of the last figure/table is "observed"
flows are overall flatter on an annual basis than what we expect under FNR (although I'm not entirely
clear on the "flood free" metric).

Overall, really helpful. Thank you,
Evan

On Thu, Apr 18, 2019 at 12:48 PM Stephen Maurano - NOAA Federal <stephen.maurano@noaa.gov>
wrote:
Hey Evan, Thinking more about it, | searched around a little, and wonder if these might help get at
your question:

Brycen Swart's September 29, 2016 Presentation It show's period 1 (predam) vs the dampened Spring
flows period 2 (post dam), followed by more recent operations.
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Larry Brown's 2009 Manuscript analyzed the same location we're looking at, using the indicators of
hydrologic alteration like we discussed yesterday. Basically the difference b/t monthly natural vs
observed flows is significantly different in all months (except Nov-Feb). Moreover, the flow
predictability has increased and the flood-free season has decreased.
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Median monthly discharge for estimated full natural runoff (open bars) and observed flow

(filled bars) for rivers in the Sacramento River drainage. Statistically significant differences
are indicated by asterisks (,p<0.05,,p<0.01). Key to boxplots: median, horizontal line; box,
25th and 75th percentiles; whiskers, range
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Effects of hydrologic infrastructure on flow regimes of California's Central Valley rivers: Implications for fish populations River
Research and Applications, Volume: 28, Issue: 6, Pages: 751-765, First published: 13 July 2009, DOI: (10.1002/rra.1293)

Table IV. Values for selected hydrologic parameters calculated for estimated full natural
runoff (FNR) and observed (OBS) flows

Flow = Annual mean Flow Constancy/predictability | Flood-free
record daily predictability season (d)
discharge (m?
s
FNR OBS FNR OBS FNR 0BS FNR = OBS

Sacramento River drainage

Sacramento 1945- 351 352 0.53 0.61 0.76 0.85 70 23
River above Bend 2006
Bridge near Red
Bluff
Anﬁual mean daily discharge Mean of daily discharge.
Flow predictability Ranges from 0 (low predictability) to 1 (high predictability). The sum of

constancy (C), a measure of temporal invariance and contingency (M),
a measure of periodicity. See Colwell (1974) for details.

Constancy/predictability C/{C+M), the proportion of predictability due to constancy.
Flood free season Number of days in the longest period common fo all water years when
flows are at or below the 75th percentile of the FNR data record in

every year.

Likewise, Michael Singer's 2007 publication looked at the same spot and said that the annual flood
volume suggests that Shasta Dam is operated to completely cut off the large flood peaks and shorten
the rising limb, but a single extreme point at the lowest exceedance probability for the post-dam era
points to early release operation for the largest floods.



https://onlinelibrary.wiley.com/doi/epdf/10.1002/rra.968

On Thu, Apr 18, 2019 at 11:19 AM Stephen Maurano - NOAA Federal <stephen.maurano@noaa.gov>

wrote:
Hi Evan,

We looked briefly at the data. At some point we'd need to confirm that the data sets Derek stitched
together are fully consistent, specifically the flow (CDEC full natural flow = DWR unimpaired flow?)
and station (DWR UF 6 Sacramento River near Red Bluff = CDEC SHA station Sensor 8 - esp. b/c of
Paynes Creek flow additions in the former). Assuming those are consistent, below are some quick

visualizations of the data. We haven't converted to cfs yet, just quickly averaged and looked at

patterns -- which are pretty unremarkable (wet vs dry season & various water year types).
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551
330
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220
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1648
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428
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1046
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189
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2017 322 408 758 1458 2712 1251 1256 626 346 263 222 207

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

Wet 338 599 1372 1859 1848 1719 1395 962 581 367 300 296
Above Normal 318 473 808 1435 1516 1491 1057 792 455 311 266 274
Below Normal = 267 343 520 823 967 952 866 577 374 263 230 227
Dry 271 389 570 539 821 956 628 479 330 251 226 230
Critical 254 247 398 452 531 584 414 376 277 214 193 202

On Wed, Apr 17, 2019 at 11:34 AM Evan Sawyer - NOAA Federal <evan.sawyer@noaa.gov> wrote:
Hey Stephen, Kate,

Attached is an excel file of unimpaired, average monthly flow at Red Bluff. Also included is a DWR
report in which those flows were calculated.

I'm not totally sure how best to summarize this information (there are limitations given the format
but I'm open to suggestions or ideas!) but what I'd like to describe is, generally what un-managed
flows are like in the Sac River. This way | can describe how the life history adaptations are (may be)
incongruent with water operations. Not sure if including WYT would be helpful or not. Also if units
could be converted to cfs that would be helpful.

Take a look and let's talk,
Evan

---------- Forwarded message ---------

From: Hilts, Derek <derek_hilts@fws.gov>

Date: Wed, Apr 17, 2019 at 8:53 AM

Subject: Re: [EXTERNAL] Inimpaired Flow Hydrograph

To: Cathy Marcinkevage - NOAA Federal <cathy.marcinkevage@noaa.gov>,
<Evan.Sawyer@noaa.gov>

Hi Cathy,

Here (attached) is a report DWR put out around 10 years ago with unimpaired flow estimates
for WY 1922-WY2003.

| pulled out the table for the Sac River near Red Bluff and added more recent years' data per
documentation in the attached workbook.

I'll leave it to Evan to decide how he wants to chart the data.

Derek

Derek Hilts m.s., PE.

US Fish and Wildlife Service
650 Capitol Mall Room 8-300
Sacramento, California 95814
Work desk phone 916.930.5633

On Tue, Apr 16, 2019 at 2:33 PM Cathy Marcinkevage - NOAA Federal
<cathy.marcinkevage@noaa.gov> wrote:
Hey Derek --
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Have you seen, or do yo have an idea of the difficulty in generating, a hydrograph of average
unimpaired flow ("full natural flow"?) for the upper Sac, say below Keswick? Evan could find that to

be useful so I'm poking to find one.

Thanks -
Cathy

Evan Bing Sawyer,

Natural Resource Management Specialist
NOAA Fisheries West Coast Region

U.S. Department of Commerce

Office: (916) 930-3656
Evan.Sawyer@noaa.gov
www.westcoast.fisheries.noaa.gov

Stephen Maurano

Natural Resource Management Specialist
NOAA Fisheries West Coast Region

U.S. Department of Commerce

Office: (916) 930-3710
Stephen.Maurano@noaa.gov
www.westcoast.fisheries.noaa.gov

Stephen Maurano

Natural Resource Management Specialist
NOAA Fisheries West Coast Region

U.S. Department of Commerce

Office: (916) 930-3710
Stephen.Maurano@noaa.gov
www.westcoast.fisheries.noaa.gov

Evan Bing Sawyer,

Natural Resource Management Specialist
NOAA Fisheries West Coast Region

U.S. Department of Commerce

Office: (916) 930-3656
Evan.Sawyer@noaa.gov
www.westcoast.fisheries.noaa.gov
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Stephen Maurano

Natural Resource Management Specialist
NOAA Fisheries West Coast Region

U.S. Department of Commerce

Office: (916) 930-3710
Stephen.Maurano@noaa.gov
www.westcoast.fisheries.noaa.gov

Stephen Maurano

Natural Resource Management Specialist
NOAA Fisheries West Coast Region

U.S. Department of Commerce

Office: (916) 930-3710
Stephen.Maurano@noaa.gov
www.westcoast.fisheries.noaa.gov
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