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What are WE doing here?

(in terms of hydromodification monitoring)

Tumblr.com

* Rivers and Streams Portal
* CalTrans Permit/401
* Moving towards a Watershed Framework
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California Streams, Rivers and Lakes

Urban | Agriculture | Other Uses | Fines & Sands| Gravels | Cobbles & Boulders | Riffles & Rapids | Buffer | Riparian Cover | Foals |
Groundwater | Water Quality | Sediment Quality | Stream Gradient | Channel Stability | Channel Alteration | Algae | Bugs | Fish |
Fish Contaminants |

Also see: Hvdrologic Connectivity | Hydrologic Sufficiency | Invasive Species | Sediment Balance

Healthy streams. nivers, and lakes provide safe
drinking water, recreational opportunities, and
important habitat for species ranging from the
red-shouldered hawk to steelhead to crayfish
and dragonflies. Maintaining healthy streams,
rivers, and lakes can reduce the need for water
treatment and water supply costs and make
landscapes more resilient to climate change. To
determine the health of a waterway and the flora
and fauna that live there, investigators can use a
combination of chemical, biological, and
physical assessments. Among the
characteristics that may be considered are
habitat quality, aquatic life diversity, water
chemistry, stream hydrology (water flow
processes), the physical channel form, and
sediment transport processes of the stream.
Navigation Instructions: Show | Hide .

- Portal Fact Sheet

QUESTIONS ANSWERED

- What is the extent of our stream and
rver resources?

- What is the condition of our streams and
rvers?

< \What is being done to make our waters
healthier?

- California Watersheds Slideshow - Learn
about healthy watersheds on the Water
Education Foundation website
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What do Benthic Macroinvertebrates tell
us about the health of our streams?

COne powerful way to measure stream health is
through an assessment of the bugs, or benthic
macroinvertebrates, that live there. Benthic
macroinvertebrates, which live on the bottom of
streams, include early life stages of insects such
as dragonflies and mayflies, crustaceans such as
crayfish, and worms and snails. The particular
species and abundance of invertebrates present in
a stream can help scientists determine both the
current condition of a stream and the cumulative
impact of longer term stressors, such as pollution.
For example, a stream with a variety of species that
includes sensitive species is considered healthier
than one with a few pollution-tolerant species.

Bioassessment is the characterization of
environmental conditions through the observation of
biological communities of organisms. Two commaon
types of binassessment are O/E and IBI. O/E
stands for observed over expected, which compares
the number of certain species observed at a site to
the number of those species that were expected to
occur, based on data from reference sites that are
known to be healthy. IBl is an Index of Biotic
Integrity, which combines a variety of individual
measures of health of a community of organisms,
such as species richness (how diverse the
community is) and pollution tolerance (how
resistant to pollution they are).

- View reports of the State Water Board's
Perennial Streams Assessment (PSA)

Statewide Statistics
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California Streams, Rivers and Lakes

Why are channel characteristics important?

Channel characteristics describe what a channel looks like, including width, depth, gradient,
substrate, and bank stability. They also describe the processes associated with a channel,
particularly the movement of water and sediment. Healthy streams need to create a balance
between sediment entering and leaving the stream system. A disruption to sediment
movement can result in erosion leading to bank instability or alternately to sediment
deposition leading to flooding problems.

All streams carry sediment that has eroded from channels and the surrounding landscape.
Streams then deposit this sediment further downstream in wetlands, floodplains, or channels.
Matural streams carve a shape that allows them to carry their sediment and water loads, and tend to maintain a consistent depth and
width over time, even as the stream course may change. The construction of ditches, canals, and levees alters sediment and flow
patterns alter the form of channels and can create sediment management problems. Dams or other obstructions prevent sediment from
moving downstream, while also blocking the migration of fish and other aquatic organisms.
Changes in drainage from the landscape adjacent to streams can alter the speed with which
water enters a stream. Impemrvious surfaces, such as concrete and asphalt, decrease the
time it takes for flow to peak in a nearby channel after it rains, driving up the velocity and
energy of water in the stream channel. Streams that either carry a low amount of sediment or
have high energy due to altered flow are known as “hungry streams™ and may erode sediment
maore rapidly from their channels and banks, threatening bank stability. Particularly aggressive
erosion of channel beds is known as incision. In heavily incised streams with deep channels,
natural flooding processes may be disrupted because the abnormal depth of the channel
precludes water from spilling over the banks. An opposite condition occurs in streams that
are overburdened with sediment. These streams may become too murky to support some
species and may beqgin to deposit large amounts of sediment, creating another type of management challenge.

How do we measure channel characteristics?

In addition to the indicators listed on other pages, channel characteristics can be assessed through channel stability and sediment
balance. Scientists also measure the width to depth ratio or cross section configuration of streams as an indicator of how connected a
stream is to its adjacent floodplain.
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California Streams, Rivers and Lakes

Why are stream beds important?

The bottom of a stream can be made up of a variety of types of substrate, from fine clays to
sands to gravels and even boulders. Each type of sediment provides a distinct type of habitat,
best suited to supporting a distinct subset of stream species. Sandy or silty stream beds
may support insects or warm water fishes, while gravels and boulders provide places for
salmon to spawn and water to infiltrate into the subsurface to recharge the groundwater. In
addition, stream beds may be fairly uniform in depth or may have deep pools, shallow rifles,
and rapids. The depth and width of a stream control water movement— flows may become
turbulent along rocky, shallow beds or calm across deep, silty beds. Stream beds may also
support vegetation. Variation in substrate type, depth, vegetation, and bed structure helps
streams provide a range of habitats that are important to for different species or different life
stages of the same species.

Modifications to the form of a streambed and the type of substrate in a streambed are
comman. An excess of fine sediment in particular is a common management challenge
because it fills the small spaces among coarse gravels and cobbles that many species rely
on for feeding, hiding, and spawning.

How do we measure the condition of a stream bed?

Managers can evaluate the percentage of the streambed that is covered with gravels, fines
and sands, cobbles, or boulders, and assess the stream for the presence of riffles, rapids. or
pools. The distribution of different grain sizes is frequently measured to understand how well
sediment is balanced in a stream system. For instance the value of D50, which identifies the
median grain size (that grain size where half the particles are larger and half are smaller), can
be used to compare the relative coarseness of streambed material.  In the California Hapid
Assessment Method (CRAM) for monitoring wetland condition, streambed complexity is
assessed during the evaluation of a stream's physical structure. Many different approaches
are currently used to characterize stream beds, which limits the availability of standardized
datasets.
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Caltrans MS4 Monitoring
Question

* Do Department new development and
redevelopment projects cause a
decrease in lateral (bank) and vertical
(channel bed) stability in receiving
stream channels?

- What's the analysis domain?



FIGURE 1: Hydromodification Flowchart

wWill a Highway or Non—Higth
Facility project add less than
5,000 sf of new impervious

surface? J

-

N

will a Highway or Non—Higth
Facility project add more than
5,000 sf but less than 1 acre
of new impervious 5urface?/

Is the
entire Project
outside a Threshold
Drainage Area

results of the rapid
assessment indicate
lateral and vertical

results of the Level 2
and, if necessary, Level 3

YES

No Additional Requirements

Implement Design Pollution
Prevention Best
Management Practices

Implement Design Pollution
Prevention Best Management
Practices
AND
Post-Construction Stormwater
Treatment Controls

Implement Design Pollution
Prevention Best Management
Practices
AND
nstiuction Storimwate

Treatment Controls

YES

Analysis show risk to existing
or proposed highway
structures?

Examine instream or offsite
restoration/barrier removal
options or Project redesign

Implement Design Pollution
Prevention Best Management
Practices
AND
Post-Construction Stormwater
Treatment Controls
AND
Document methodologies used
and results of Level 2 and, if
necessary, Level 3 Analysis




Mendibury Creek Monitoring
Question
» Will the project cause a decrease in

lateral (bank) and vertical (channel
bed) stability in Mendibury Creek?

- What's the analysis domain?
- Monitoring methodology?
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Channel Stability Index Rating'

1. Primary bed manerial
Bedrock BouidarCobbia Gravel Sand Sii Clay
0 - 2 a O
2 Bed'bank prosectlon
Yag Mo {wiith) 1 bani protecied 2 ba
: - 2 O —
3 Degres of Inciskon (Relative sle. OF "normal” low waler, Soodpisiniemzces & 100%:)
- 10% 11-25% - 50 51- ]
] 3 2 1 I —

4. Degree of constriction {Relative dacreasa in top-bank width from up fo d rslrsanl

0107 11-25% 2550 51-T! TE-1 D0
: 2 O —
5. Ssreambank eroskon (Each Bank)

iane Flueial Mlass WE’S-:I'!:I {Tellures)

Laft 0 1
Fagt 0 2

8. Sseambank instablllty (Facent of each bank fling)

0-109% 11-25% 25-50% 51-75% TE 1007
Left 0 0.5 1 1.6 2
Fagnt 0 0.5 1 1.6 2
7. Established rI:-an.an 'ﬁ'ﬂ}ﬂ"‘-\'& tathve cower ([Each bank)
10 1-25% 25-50% 51-75% TE100%:
Left 2 1.5 1 0.5 o
Fagnt 2 1.5 1 0.5 o
8. Occumence of bank accre thon (Percent ol each bank with fiuvial depositon)
010 11-25% 2550 51-TE% 76100
Left 2 1.5 1 0.5 o
Fagnt 2 1.5 1 0.5 o

9. Szage of channal evolution
| W v L

I
0 1 2 4 3 16 1
10, Composktion of agacent side slops
MA Bedrock Boulders GravahsP Fines
Left 0 0.5 1 15 2
Fignl 0 0.5 1 15 2

11 Percent of skope { ength) IZH'H'II:I'IJLIHHQ sediment

0-109% 11 265-50°% 51-75% TE 1007
Left 0 : 5 1 1.6 2
Fagnt 0 0.5 1 1.6 2
12 Severiny of skde-slope erosion
Iane Liow Modersis High
Left o 0.5 15 2
Fagnt o 0.5 15 2

The kangth of siream chanmel o be enalyzed depends an the width end length of the channel. Data shal ba collscied at Wa sRas at aach
trarsect within & distance of 30 barisull channal widths., The sies shall be lacaied in portions of the channal raach wit ralatvaly uniom
widih end pradient. For exampla, & 20 fool-wide channal would require data from at least two siteswilin & 600 foot distance. H sactions of
chenned wilin the 30 barifull widih dsience ere iImmediaialy upsiream or downsiream of sleps, culverts, (Vede contois, rbutery junctiors,
or niher teaturas and sinuctures Mat sigrificantly efect the shepe end bahayior of he channed, 3 distancs of longer than 30 banifull widths
must be anslyzed. A wolal score of 10 of less indicabes 3 siable channel; scones of 20 or mane are indicative of sevens insiability.




Geomaorphic Monitoring for Mendibury Creek

Geomorphic Monitoring shall oocur at one (1) site in Mendibury Creek downstream of
the most downstream outlet from the proposed vegetated swale (see location on Agure
¥x). Data will be collected after the runoff season (generally the end of May or early
June) for a 10-year period.

& cross saction shall be established. The end points of the cross section will be
monumentad with an aluminum cap attached to a metal rod. Each cap with be
identified (stamped) with the oross section numbser.

Cross sectonal data will be collected at the appropriate, repeatable interval along
the cross section so that topographic changes are captured over the monitoring
period. Water surface elevations, if applicable, will be recorded through the
Cross section.

& longitudinal profile along the channel thalweg will be collected for 2 length
efual to 10x the bankfull width (i.e., channel width at the 5-year flood elevation)
with the cross saction falling at, or near, the midpoint of the profile. The survey
interval is dependent upon the number of data points required to characterize
changes in channel morphology. Water surface elevations, if applicable, will be
recorded along the profile.

& pebble count will be performed at the cross section to quantitatively assess
channel substrate. Particles will be sampled from left bank to right bank up to
the bankfull elevation. A minimum of one hundred particles will be sampled.

& Rapid Geomorphic Assessment (RGA) will be performed at two sites within the
longitudingl profile using the attached methodology (Simon et al).

& total of four (4) photographs will be taken at the monitoring site. One
photograph will be taken from each of the cross saction end points (markers)
looking across the cross section. Two (2) in-stream photos will be taken. One
from a distance of 10m upstream of the cross section with a downstream view,
& second from a distance of 10m downstream from the cross section with an
upstream view.

Data will be compiled in a relational data base (spreadshest) so that multipls
years of data may be displayed on a single chart and analyzed.




« Values will be calculated for each of the following metrics. Values are estimated
at the S-year flood elevation unless otherwise noted,

Cross sectionzl area
Channel width

Maximum depth

Average depth

Flood prone width

Channel slope
Entrenchment ratio (ER)
Width-to-depth ratio (W/D)
Manning's n

Particle size distribution for the site and estimates for: dsg, des, threshold
grain size.

o (Critical Shear stress (Ib/ft*)

= Al data shall be compiled into a report detziling any changes in channel
moiphology from the previous year(s), amount of changs (percent changs),
direction of change (aggradation/degradation), and any obvious or potential
causes of the change. The report shall indude charts illustrating the ooss
sectional area up to and including the flood prone width, longitudinal profile
displaying channel bottom and water surface, particle size distribution for the
cross section site, and maps of geomorphic features within the longitudinal
profile assessed using the RGA..




State Water Board's Watershed
Management Initiative (1996)

"water quality and ecosystem problems are best
prioritized, addressed, and solved at the local
watershed level rather than at the individual
discharger, waterbody, or state agency level......



Thanks Dominic Roques

IN AN UNDISTURBED (“INTACT”) LANDSCAPE:
The Physical Landscape -

Watershed Processes =

Receiving Water Conditions

IN A DISTURBED (SPECIFICALLY, URBANIZED) LANDSCAPE:

The Physical Landscape =
Disturbance -

Disturbed Watershed Processes =

Disturbed Receiving Water Conditions




Overland Infiltration | Interflow | Evapotranspi | Delivery of | Delivery of | Chemical/b
flow, rilling and (shallow ration sediment to organic iological
& gullying | groundwater | groundwat (ET) waterbody matter to | transforma
(OF) recharge er mvmt.) (DS) waterbody | tions (CBT)
(6wW) (IF) (DO)
Streams X X X X X X X
Wetland X X X X X X
Lake X X
Large X X
rivers
Marine X X
nearshore
Groundwate X X

r aquifers




YWatershed Management Zones for Colusa and Yolo County
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Data Source: USGS,
EPA and ESRI
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California Hydrologic Landscape Regions
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Oki 2009

Storm + Dry weather runoff... It adds up!
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Maodeled Sacramento County Storm & Dry Runoff 2007-08

Storm: 38,689 af
Dry: 181,912 &f

_________

YE"I[ e

Dry Weather Runoff: 181,912 af

= |s approximately equivalent to:

o Pyramid Lake (SoCal)...
o Lake Matthews ...._.......
o New Spicer .................
oPardee ..........ceinnnnane.

= ...Or about half of:
o Hetch Hetchy ..............
o Lake Sonoma ..............

171,000 af
182,000 af
189,000 af
188,000 af

360,000 af
381,000 af

Final Reporl. Evaluniing Best Manag 1 Prach

1 af = 1 family par year

Efach o Raduce Volumes of

Ruroffand Improve the Qualty of Runoff From Urban Envimomenis. Agresmen Humberc 04-2.31-550-3
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