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Overview

Discussion of the various approaches used to characterize impacts to E&R uses
associated with streamflow alteration and outline methods used to set management
targets/objectives for supporting and protecting those uses. Provide a sense of the
differences between:

e Assessing Environmental vs. Recreational Uses and Needs

e Risk Ratings, Threshold Setting, Response Functions, Water Supply Deficits
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Flow Assessment
Techniques

The suitability of any given environmental flow
assessment approach is project specific and will
depend on:

01 | The specific objectives of the planning or
assessment effort

02 | The geographic scope and scale of the
planning or assessment effort

03 | The budget and expertise available to
implement various assessment approaches

- Spatial Resolution
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—— Natural Condition

Hydrological risk rating '

based approaches of A | S |

Based on statistical comparisons of hydrological
regime behaviour under natural conditions vs
managed conditions
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Environmental
threshold-setting

Typically use locally collected data to generate
minimum or maximum flows necessary to support

different environmental attributes. Examples include:

01 | Tennant Method: Instream flows based on mean
annual flow calculations using gaging station records

02 | R2Cross: Instream flows based on channel
geometry and hydraulic characteristics

03 | Wetted Perimeter: Instream flow based on
cross-sectional geometry and water depth/stage

04 | Effective Discharge: regularly recurring
flood flows based on channel geometry and
sediment characteristics
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7592 3.03 3.86 23038  77.65
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Response Function
Development

Methods that consider environmental attribute
characteristics that vary as a function of
streamflow.

01 | Generally relates hydraulic characteristics to habitat
quality or sediment mobilization/surface scour

02 | Includes methods/models like PHABSIM,
CASIMIR, River2D and others

03 | Typically requires collection of detailed
site-specific data
04 | Produces outputs that allow users to evaluate impacts

from a change in hydrology and/or compute an attribute
value for any given streamflow value
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Recreational Use
Opportunities

Based on stated preferences for streamflows by
recreational users on a specific reach of
river/stream. Typically results in application of the
Boatable Days methodology

01 | Requires deployment of community

surveys that ask respondents to identify acceptable
and optimal flow conditions for different uses

02 | Computes the number of days in a given year
type that fall in different flow categories

03 | Identifies differences in recreational use
opportunities between reaches and/or year types
as a function of streamflow
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Apply Assessment Results Carefully

e Assessment methodologies provide a specific view of environmental and/or
recreational use needs that rely on a set of assumptions

9 Important constraints on environmental and/or recreational uses may exist that
cannot be effectively considered by a given assessment methodology

e Ideally, stream health and recreational use assessments provide useful and
important information, they almost NEVER provide all the information you will
need for good decision-making



Heuristic not Panacea

v Threshold methods generally intended as a means for identifying minimum
streamflows necessary for protecting aquatic life

v" No method singularly and simultaneously accommodate consideration of
peak flows, rates of recession, inter-seasonable variability, baseflows

v" No guarantee that optimizing flows to some E-Flow assessment metric will
preclude undesirable changes to the aquatic ecosystem

v' Non-flow characteristics (water quality, riparian condition, stream
temperature, etc.) may limit aquatic ecosystems before flows do on some
stream reaches






Reach Identification &
Transect Selection

Identify one or more critical or representative
riffles

01 | Channel hydraulics should not be impacted
by downstream structures/channel characteristics

02 | Individual transect should reflect “typical”
width, depth, slope characteristics of the riffle

03 | Avoid braided channels and areas with
undercut banks

04 | Select and measure enough transects to
capture the natural variability of riffles observed
within a defined stream segment (2 to 5 per reach)
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Hydraulic (& Biological)
Data Collection

Characterize the geometric and hydraulic
conditions at each transect

01 | Survey bed topography with optical level,
sag-tape, total-station, RTK, or other means

02 | Measure water depth and velocity at multiple
stations across the transect using velocimeter, ADCP,
etc.

03 | Optional: collect particle size distribution
sample using Wolman Pebble Count or sieve

04 | Optional: conduct/review fisheries data
and/or collect macroinvertebrate samples if
appropriating ISF right
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In each subsection:

Area = Depth x Width

Discharge = Area x Velocity




Hydraulic Modeling

Use hydraulic modelling approaches to estimate
velocity and depth conditions at each transect
across a range of stream flows

01 | The recommended model can be found on
the CWCB'’s ISF Program website - the eRAMS
version of the R2ZCROSS hydraulic model. Full
program documentation and a User’s Manual can also
be downloaded.

02 | D84 is optional (Wohlman pebble count not
required)

03 | Creates a table indicating the average
water depth, average velocity, wetted perimeter
associated with each simulated discharge

)

Stream Name: Marvine Creek abv W Marvine Ck
Stream Location: At Marvine Ranch/USFS Boundary
Cross-section Number: 1

Coordinate System: Lat Long

X (easting): -107.441584

¥ (northing): 40.019821

Computation method: Ferguson

D84 method: User Supplied D84

D84 size: 130 mm (0.43 ft)

Summary Results

Measured Flow (Qm) = 51.21
Calculated Flow (Qc) = 51.58
(Qm-Qc)/Qm * 100 = -0.71%

Measured Waterline (WLm) = 5.78
Calculated Waterline (WLe) = 5.94
(WLm-WLc)/WLm * 100 = -2.75%

Max Measured Depth (Dm) = 1.2
Max Calculated Depth (Dc) = 1.06
(Om-De)/Dm * 100 = 11.58%

Vertical Depth (ft)

Mean Velocity = 2.2
Manning'sn= 0.081
Slope = 0.0208 0

04*Qm= 20.48
25*0Qm= 128.03

Cross-section for Marvine Creek abv W Marvine Ck - 06/28/2017 XS 1
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Bankfull Top  Average Percent Wetted Average ﬁ

- Width Depth Perimeter Velocity
Threshold Setting
<=20 ft 0.z 50 1.0
>20 to <=40 0.2-0.4 50 1.0
>40 10 <=60 0.4-0.6 50-60 1.0

>6010 <=1001t

Habitat Criteria Results Bankfull top width = 78.03 ft

Use hydraulic modelling results and habitat criteria

. . . Habitat Discharge Meeting
table from Nehring (1979) to identify threshold flows Criteria Criteria, cfs
Mean Depth 07801 115.28
01 | Use habitat criteria table from Nerhring! to PercentMietied 7 - gnages
4 Percent
. . . . o e Top Mean i ' Wetted Hydraulic
identify the discharges that satisfy each condition wian permeter o1 poqus
erimeter Mean Velocity 1.0 fis 6.69
® ft) ® . *User defined values
02 | Id t.f th fl h 2 f 3 .t . 7608 a5 PP —— 100.00% " **Values highlighted in orange indicate that ischarge is less than 40% of
en | y e OW W ere _0 = Crl erla are . - : - . e : measured Q or greater than 250% of mea; 3
77.89 35 441 272.68 79.93 99.81% 341 vu
Satisﬁed: genera”y used to approximate Winter 7771 846 436 26879 7972 99.55% 8.7 655 1759.46
. 77.53 3.42 431 264.91 79.51 99.30% 3.33 6.49 1720.29
e nVI ro n m e nta I fl OW 77.36 3.37 4.26 261.04 79.31 99.04% 3.29 6.44 1681.5
77.18 3.33 4.21 25717 79.1 98.78% 3.25 6.39 1643.08
03 | Identify the fIOW Where 3-0f-3 Criteria are 77.0 3.29 4.16 253.32 78.89 98.52% 3.21 6.34 1605.04
76.82 3.25 4n 249.47 78.69 98.27% 3.17 6.28 1567.38
satisfied: generally used to approximate summer Tos sa a0 awse Tma  sove 313 ez 10w
. 76.46 3.16 4.01 24181 78.27 97.75% 3.09 6.18 1493.18
e nVI ro n m e nta I fl OW 76.28 312 3.96 237.99 78.07 97.49% 3.05 6.12 1456.66
76.1 3.08 391 234.18 77.86 97.23% 3.01 6.07 1420.51
75.92 3.03 3.86 230.38 77.65 96.98% 297 6.01 1384.75
75.74 299 3.81 226.59 77.45 96.72% 293 5.96 1349.37
75.56 295 3.76 22281 77.24 96.46% 2.88 59 1314.38
2Nehring, R.B., 1979. Evaluation of instream flow methods and determination of 7538 291 371 21904 7704  96.20% 284 584 127977
water quantity needs for streams in the State of Colorado. Colorado Division of =~

Wildlife, Fort Collins, CO.



River Network Stream Management Planning Peer Learning Workshop

October 2, 2023
~ ! Western
: ; Resource
Seth Mason, Lotic Hydrological, and - Advocates.

Jay Skinner, Western Resource Advocates



	Slide 1: E-Flow and Recreational Flow Assessment 101
	Slide 2: Overview
	Slide 3: Selecting Assessment Methodology(s)
	Slide 4: Flow Assessment Techniques
	Slide 5: Flow Assessment Techniques
	Slide 6: Hydrological risk rating based approaches 
	Slide 7: Environmental threshold-setting
	Slide 8: Response Function Development
	Slide 9: Recreational Use Opportunities
	Slide 10: Apply Assessment Results Carefully
	Slide 11: Heuristic not Panacea
	Slide 12: Details of the R2Cross Methodology
	Slide 13: Reach Identification & Transect Selection
	Slide 14: Hydraulic (& Biological) Data Collection
	Slide 15: Hydraulic Modeling
	Slide 16: Threshold Setting
	Slide 17: Thank you.

