1/7/2025

Your Instructors

* Doug Foran, DEQ Office of Training Services
douglas.foran@deq.virginia.gov

ere the Water * Ryn Kennedy, DEQ OTS
' . GoeS - Day 2 Ryn.Kennedy@deq.virginia.gov

Hydrology for Inspectors

* Need help?

6 Contact Hours — Both sessions are required e . L
certification@deq.virginia.gov

Wi ATTAINT O Q
EXVIONASTAL QUALITY

Agenda-D
10 sendamTay= 108 WTWG - Hydrology

8:30-9:15 Module 4 - Hydrology and Land e “ What is Hydrology?
Disturbance i

9:15-10:00 Module 5 - Water and Slopes

10:00 - 10:15 Break

10:15-11:00 Module 6 - Water and Our ESC
(Construction - C-BMPs) and Stormwater
(Post-Construction - P-BMPs)

11:00-12:00 Module 7 - Inspection issues

The study of the
distribution and
movement of water both
on and below the Earth's
~. surface, as well as the
| impact of human activity
1 | on water availability and
conditions.

National Geographic
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| B WTWG - Hydrology

Hydrology for Inspectors

In ESC and Stormwater, the
movement of water in
relation to a construction
site and construction
activity.

Our Three- Legged
Stool of Hydrology

Hydrology
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| B Module 4

Hydrology and Land Disturbance

ANGGINIA DERART :.--Q
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. Disturbance

Hydrologic Changes and Land

- Local

g Regional
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Construction and the Hydrologic

Hydrologic Changes and Land
: Consequences
l l Disturbance l .
* Removes
vegetateion

+ Exposes subsoil

Removes
topsoil

Diverts run-on
Slows water
down

Decreased
stability

\
\
\

\
+ High bulk
density

10 11
Removing Vegetation & Topsoil
I . Removing Vegetation & Topsoil l . Countermeasures:
. . . ~
° EXpOSES the tOp/SUb soil to ralndrop Impact - Silt fences (Silt fence, straw bales, wattles)
+ Temporary diversions
* Exposes the soil to rill erosion ] - Diversions
P Perimeter + Sediment traps and basins
Controls Y,

* (Don't forget wind erosion!)

+ Mulch/mats - Stabilization, not vegetation

* When disturbed for only 1 growing season use
annuals - Annual Ryegrass or Millet.
Temporary + When not disturbed for multiple growing seasons

Stabilization consider permanent vegetation - perennials.
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] B Dont forget
* Construction sequence!
* Staging of projects

* Phasing of (larger) projects

ABGRIA
EXVIRON

l . Level the Site

14

15

18 Unexpected Run-on

Level the Site

. Countermeasures:

* Check and enforce the grading plan
* Perimeter controls
* Stabilization

* Inspection

* Maintenance

16
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| l Excavation and filling
* Fill is inherently unstable

* Slope failure

'._{ ‘f‘. 3 ;‘ﬁ\\y & 1 .

* Excavated area = subsoil = highly erodible

19

. Excavation and filling

I l Remember:

Silt fence on
top of a cut
& fill slope
does not
work!

Excavation and filling
B Countermeasures:

During construction
Temporary Fill Diversions
Temporary Diversion

Temporary Slope Drains

R
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Excavation and filling
Countermeasures: *

* Slope stabilization:
— Tracking
— Blankets
—Seeding/mulch

— Terracing

* Retaining walls

22

I . Soil Compaction

Increase in Bulk Density
— Decrease in infiltration
— Decrease in pore space

ower bulk density
ower weight
More pore space

— Decrease in percolation t

| |
\ |

Y
Soils Class

Higher bulk density
Higher welght
Less pore space

l . Soil Compaction

Increase in Bulk Density
—Increased runoff

— Root penetration problems/plant
establishment

—Increased raindrop impact

—Increased rill erosion/gully erosion

mLEQ
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I B soil Compaction

Increase in Bulk Density

Bulk density is an indicator of soil compaction. It
is calculated as the dry weight of soil divided by

its volume. This volume includes the volume of
soil particles and the volume of pores among soil
particles. Bulk density is typically expressed in
g/cm3.

USDA Natural Resources Conservation Service

Soil Compaction
Countermeasures:

Protect areas used
for SW infiltration
BMPs

Construction
sequence

Rip/plow/till
Use topsoil
Organic matter

26
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I l Inspectors

Plan Reviewers are not
Perfect
* You may need to do
additional plan review while
inspecting
* Make changesin the field
(red line or go back through
plan review)
Be flexible and realize that
water will find a way down

to a lowest point and

Best Plans
May still fail
When not followed

When the site is not graded
correctly

Fill soils not compacted
MS-1 is not complied with

Most ESC measures are .
designed for 1 year/24-hour
storms

erode!

l . ESC Plans can be Changed!

§ 62.1-44.15:55.

C. The VESCP authority may require changes to an
approved plan in the following cases:

1. Where inspection has revealed that the plan is
inadequate to satisfy applicable regulations

28
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Hydrologic Changes and Land
l . Disturbance

Local

Regional

ABIGINA DEPATTAINT O Q
VI N T

GUALITY
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HOW WATERSHEDS WORK
I l Watershed <

A.K.A.: A drainage
basin or catchment basin is an
extent or an area of land l
where all surface

water from rain, melting snow,
or ice converges to a single
point at a lower elevation,
usually the exit of the basin,
(or where the waters join
another body of water, such as
a river, lake, reservoir, estuary,
wetland, sea, or ocean).
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I Adantic Ocean Coastal
[ Albemarle Sound Coastal
Big Sandy River
Bay Coastal .. -

| l Major Watersheds in Virginia

Virginia Tributaries
(§62.1-44.15:35, §62.1-44.19:13)

[ Chowan River
James River
New River
Potomac River
Rappahannock River
Roanoke River
Clinch/Powell Rivers

© Holstan River

5 vodkin River
York River

~ Eastern Shore (to Ch.Bay)
[ aiin Ravar e,

durnacton Bounaanes.

Hydrolegy

Lt

POINT OFL
INTEREST ™

VIRGN
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l . Regional Scale

* Small (Local): drainage ways, streams and rivers
* Larger scale: watersheds, streams and rivers

* Mega Scale: Chesapeake Bay, Albemarle Sounds,
Ohio River, Tennessee River

Drainage Basins of Virginia
199
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Collective Impact on Hydrologic Cycle

I INCREASE IN STORMWATER RUNOFF WITH URBANIZATION

NATURAL GROUND COVER LOWY DENSITY RESIDENTIAL
0% IHPERYIOUS SURRACE 105 205 INFERNEDUS SURFACE

URBAN RESIDENTIAL
35%5-50% PHPERVIOUS SURRA(E

Stream Flow Changes

Main impacts of urb 1 on the peneralized hydrograph
_shorier time to ) increased '
Hlaw ‘ 1 |

pea peakdiow

| highce peakilow |

flow

Jower basellow

rll'li'dl avant tims.
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Stream channel changes as a result
l of increased imperviousness

1961 = before development
1970 & 1972 = after development

45

Example: Negative Effects of Water from
Roads in Tigray, Ethiopia

46
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] B Sediment in Stream 18 Algae Bloom on the Bay

A R e T
. ; by T

ABIGINA DEPATTAINT O Q
WA N iy

47 48

49

12



