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My name is Ron Peters, I own three properties in
Historic Ellicott City, one in upper west end and one on
Merryman street, these two [ bought from my
grandfather John Baker over 40 years ago. The third
property is on main street at Columbia pike which my
wife and I purchased about 9 years ago . I was here in
72 cleaning up after Agnes on lower main . Again in 75
on lower main. In 2011 I experienced minor flood
damage in the 8600 block of the west end . In 2016 I
had major flood damage to all three properties , two
vehicles smashed into the front porch of the Howard
House and, a foundation wall collapsed on Merryman
street, the first floor of both units in the westend had
to be gutted . everything replaced . 2018 was a repeat
with damage at all three properties .

I was asked to join the Historic Ellicott city flood
work group in June of 2015, looking for ideas to help
mitigate flooding . I learned at that time the counties
former administration was not interested in installing
any new Slow the flow detention areas after the 2011
flood ,saying there was not enough damage in Ellicott
city to justify the expense.

Then the flood of 2016 came and McCormick Taylor
did a second study of the whole water shed, while this
was happening I did my own studying, taking dozens of
walks in the Hudson, Tiber, Autumn Hill and the
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Newcut, I was constantly looking for areas to add
additional Storm water management . I walked the BGE
right of way multiple times, pin pointing areas that I
thought would be good places between the towers, that
could capture runoff if dention holding areas were built
, suggesting ideas such as the old roger carter center for
an under ground pipe storage area and two valleys
along Court ave both of which drain to lot F. I've gone to
other areas of Howard County and looked at storm
water management that is working, Waverly woods I
and Waverly woods two off Marriottsville road , Millers
Grant off 144 , I went to Baltimore county and Carroll
county looking at their storm water management,
observing how a new section of Owings mills blvd has 5
storm water detention areas just for the road . 1
continued to believe that if we could add enough
storage we could really make a difference . The problem
was always , where can we put these storage areas in a
watershed that was mostly developed before 1990. The
McCormick Taylor analysis of 2016 came up with 18
projects that would ultimately give us 428 acre feet of
storage in addition to the 84 acre feet we currently have
in the 64 current detention areas . That's if they were all
permitted ,funded designed and built. Many are located
on BGE right of way property, geting permission to
construct those could be a problem. So if we did build
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all of these in the next 10-20 years for over 80 million
dollars they won'’t be enough .

In the 2018 storm we had 8 inches of rain fall
which is 1564 acre feet of water in our 2370 acre
watershed . There is 325,851 gallons per acre foot that’s
like having 63,703 tanker trucks full of water empty out
on the Ellicott city watershed ,There could have been
more or less in each of the subwatersheds , the USGS
preliminary results showed the newcut had a flow of
6160 cfs which was 85 % higher than 2016, the tiber
and hudson were also higher. When I saw my video of
the Newcut-Tiber intersection, I said to myself “we are
screwed, there is no way we can ever retain that volume
of water, the island that was left after 2016 was
destroyed in 2018. Tons of trees ,rocks, lumber, and
even a culvert from a half mile away came down, The
buildings over the Tiber had no chance for the second
time in 22 months and this time it was worse . For the
second time in 22 months over 200 people were
trapped in the buildings on lower main . The fear and
terror that these people experienced should never
happen again, I suggest that all of you listen and watch
the 911 Audio/video that Ryan Miller shared at UMBC
two weeks ago , I would never want to put my friends in
that situation again. I measured the depth of the water
behind the white bank building , just up from Caplan’s it
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measured 21.5 feet deep, there is only clearance for 8.5
feet under Caplan’s, that's when no trees are blocking
it. The buildings on lower main are acting like damns
until they give blow out , which only took minutes.

I changed my thinking that day from total detention
areas to control the flooding, to where I realized that’s
not possible , so we have to open the channels from
South Rogers and main all the way to the Patapsco river
to allow the water to flow unobstructed , without
culverts, pipes, parking lots and buildings in the way.
We have to keep all debris , dumpsters and cars out of
the channels . Where culverts are required , they must
be made larger.

The climate has changed to where these extreme
rainfall events are happening more often , the videos
have shown how fast the flooding occurs, once the
channel fills and backs up at the culverts, you have
minutes to make a life and death decision.

The county’s plan will take care of the majority of
flooding from the Westend to mid-main where the
lower portion of main will continue to have flooding,
but velocity and depts will be greatly reduced , it will
remove several hundred people from harms way. It will
be an opportunity to create a new look to lower main
and construct wider more people friendly and safer
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sidewalks. The plan will eliminate out of control cars
and trucks from washing down main street from Court
ave down to the bank building . The plan will eliminate
the flooding in lot D and in front of the Brew pub, The
plan will greatly reduce the flooding in westend.

This plan must go forward , we need no more studies,
we are out of time. I support the Counties plan

Ron Peters

2427 ridge road
Windsor mill md 21244
443-802-6681
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To all concerned:

The Honorable Benjamin L. Cardin
Ranking Member
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and Infrastructure
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United States Senate

Washington, DC 20510

My name is Ron Peters. | own three properties in the Historic District of Ellicott City, MD. | started
coming to Ellicott City 55 years ago when | was eight. My Grandfather, John Baker, would bring me along
with him as he collected rent from his many properties in the area. | grew up three miles outside of
Ellicott City, where my friends and | would ride our bikes to the town of Daniels, where there was a
thriving mill, a post office and a general store. That was before Hurricane Agnes in 1972. Agnes caused
the Patapsco river to rise over 20 feet and overflow its banks, causing great devastation to all the
communities, businesses, homes and bridges in the surrounding area. Six bridges crossing the Patapsco
were destroyed. The Hollofield bridge was spared only because of its height above the river. The river

did crest nearly 3 feet over the road surface.




The river flowed into Ellicott City’s Main Street and rose to just past Caplan’s Dept. Store. | helped my
Grandfather with the clean up at his Main Street and Maryland Ave. properties. It consisted mostly of
washing mud from the buildings, sidewalks and streets.

I have a scrapbook of pictures | took, along with articles from all the newspapers | could find.

There was no flooding in the upper portions of the town and no flooding in the upper watershed. | have
a tenant at 8637 Frederick Road in the West End who was living there in 1972 and she tells me there
was no flooding then or in 1975 when Hurricane Eloise flooded lower Main Street. In fact, she never had
flooding until 2011 and she has lived there for nearly 50 years. In 2011 the flooding from the upper
watershed came within six inches of entering the house. In 2016 it was 20 inches deep in the house and
in 2018 it was 14 inches deep.

In 2016, the water rose so fast they didn’t have time to move their cars to safety and lost both vehicles.
Mrs. Lillian Shifflett had to be rescued from her car as the water submerged the hood at South Rogers
and Frederick Road.

The Hudson river flows behind my house and is one of the four streams that merge and flow through
the City.

You may ask yourself, how can the Patapsco River rise quickly over 20 feet, washing cars and buildings
and people away in 1972when there was no flooding caused by the New Cut, Autumn Hill, Tiber and
Hudson rivers? There was no flooding in the West End, The Brewery (at that time known as Tolbert
Lumber), or at the Howard House.

| will now give you my thoughts, being a member of the Ellicott City Flood Works Group since 2015 and
having experienced first hand five floods. Two from the Patapsco River up and three from the watershed
down.

In the 1970’s when both of the floods hit, there was no storm water runoff mitigation requirements.
Developments, farm fields, roads and shopping centers had no STFDA’s (Slow the Flow Detention areas.)
The Patapsco river would rise from all this unmitigated runoff coming from Carroll, Howard, and
Baltimore counties. The river would stay muddy for days. As kids we would wait over a week for the
water to clear enough to fish.

Beginning in the late 1980’s and 1990’s storm water mitigation requirements where put in place.
Developments replaced fields along the Patapsco watershed. The Donaldson, Stirn, Bakers and Riddle
farms, all in Howard County, and dozens of others have been developed with storm water mitigation
(STFDA’s). Carroll and Baltimore counties have seen the same type of development with added STFDA's.
The Patapsco River no longer rises as fast or as high as it did in the 1970’s. You can see the clarity of the
water return in days instead of weeks after heavy rainfall. Trout now live in the river.

So, my observation is that when the proper size storm water retention areas are installed, flooding can
be reduced and almost eliminated. | have the following thoughts on what has happened in the
Tiber/Hudson watershed and the solutions | believe need to be implemented to reduce the flooding in
Ellicott City.

Ellicott City is located where four small streams, the Hudson Branch, which drains 981.4 acres, starting
at Route 70 and Route 29, the Tiber/Catrock branch, which drains 341.8 acres, starting west of Route 29



by St. John’s Lane, the Autumn Hill branch, which drains 416.5 acres and starts at Montgomery Road and
the New Cut/Wildcat branch which drains 576.4 acres and starts at the southeast portion of
Montgomery Road. A total of 2370 acres. They all meet in downtown Ellicott City. The drainage is
comprised of steep slopes which causes the runoff to gather very quickly. In the 1970’s when the
Patapsco flooded there was much less development in the EC watershed. There weren’t as many
shopping centers and Route 29 was one third the size that it is now. Route 40 was also only one half the
size and Route 100 didn’t exist. The George Howard building, Roger Carter Center and Burgess Mills |
and Il didn’t exist. There were no worries of flooding from the above town. In fact, in 1985 the county
chose to reduce the size of the West End culvert from 108 inches in diameter to 84 inches in diameter,
reducing its flow capacity by over 30%. | guess the engineers who approved this figured there would
never be any additional building or road development in the upper water shed. There were also no i
storm water management areas to capture runoff from the existing commercial properties,
developments or roads. In the late 1980’s and 1990’s the storm water mitigation requirements did
require new developments to install small detention areas. The expansion of Routes 40, 29 and 100
seemed to be exempted from storm water retention requirements. These roads, which are state and
federal funded, have no storm water retention areas. Why is it that state highways, MDE, and the EPA
have neglected the major runoff from these roads? They drain directly into EC with no mitigation. Some
one needs to step up and fix the problem!

The existing 64 STFDA’s that are in the watershed need to be inspected by an independent, unbiased
engineering firm to make recommendations on how to increase the storage capacity of what already
exists. | have visited many of these sites and they are in horrible condition. They are grown over with
vegetation and filled with sediment. They don’t drain properly. | have videos that show rain water from
an office building at Ridge Road and Route 40 draining directly into the Hudson, instead of into the large
STFDA located on the other side of the parking lot.

The BGE right of way is another area that consists of over 100 acres and has the best potential for
installing more STFDA’s in the EC watershed. There are over 600 acres above the watershed that drains
through more than 2 miles of BGE right of way. There are multiple locations in that right of way that
STFDA’s could be installed using earth dams in alignment with some of the streams and capturing runoff
from many of the acres above the right of way. There would only be water in these STFDA’s for a short
period of time. The following day the water will have drained out and the area would return to a water
quality area, the best of both worlds. The dams would provide better access for BGE/Exelon to access
the power line towers, a bonus for them as well. The BGE retention areas could also capture runoff from
Routes 29,40 and 100. None of these roads have storm water detention, and all have runoff going into
Ellicott City. There are areas in the watershed that could be used for STFDA’s, but are located on private
property. The most recent H&H Study avoids looking at private property for retention areas. We need to
change our thinking on private/public partnerships to install STFDA’s. or enlarge existing ones.

There are many old shopping centers, car dealerships, cemeteries and developments, built in the 1950’s
and 1960’s that have little or no STFDA’s. We have to come up with solutions on how to retrofit these
areas. We could use drywells or rain gardens to capture runoff from houses and yards and underground
pipe farms to store water runoff from parking lots. 've pointed out two areas near the old court house
on Courthouse Drive that could be converted to STFDA’s. The road would be the dam. There is already a
20” pipe under the road. We could attach a riser to the pipe, with a small flow through the pipe in the
bottom of the riser. This would allow small storms to drain like it does now and a large storm would



back up and form a storage pond which would drain slowly until it was empty. Probably by the next day.
This area drains about 20 acres. It would be the lowest cost detention area in the watershed, but
because it involves getting permission and easements from private property owners, the H&H Study
didn’t consider it.

I installed 15 cameras in the Historic District of Ellicott City and have retained over 50 hours of footage
showing the flood from beginning to end, starting at the EC Colored School and continuing all the way to
Tiber alley on lower Main Street. The real time footage showing how quickly the flood water rose in
lower Main street, from cars turning around at 4:19 PM and cars being swept away at 4:23PM and then
the Miss Fit gym exploding apart at 4‘35 PM. Then 6 feet of water rushing down Main Street. They also
show the flooding at the intersection of South Rogers and Main Street. | shared the camera views with
Howard County OEM and was starting to share with local residents and property owners the week
before the last flood occurred. | had one neighbor in West End text me that she was viewing the camera
near her house and saw the Hudson getting ready to crest. She grabbed her son, got in her car and left
her house minutes before the road was flooded, possibly saving her and her son. | have shared the
recorded flood footage with the National Weather Service, the USGS, Howard County OEM, Storm
Center Communications and Maryland Public TV. | would like to offer the footage to the Army Corp of
Engineers if they could use it to come up with solutions. The Corp of Engineers said they need to do
another study. | would hope they could get it right once and for all. The community is tired of studies. |
have hundreds of pages of studies that date back to 2010. There are flaws in the most recent study by
McCormick and Taylor. They modeled the culvert in West End as 108” in diameter. When | pointed out
that it was only 84”, | was told that over 3300 cfs was coming down the Hudson at Court Ave. in 2016. |
asked how many cfs will fit through the arched culvert under Main Street located 50 yards down stream
from Court Ave. They said they didn’t model that. When | asked how many cfs will fit under Maryland
Ave., they hadn’t modeled that either. The arched culvert under Main Street is the most restricted spot
in EC. It clogged up in 2011, 2016 and 2018. This forced the water out of the channel and floods down
Main Street, impacting all of the buildings and washing cars and trucks away. There is currently 3 feet of
sediment under the arched bridge. I’'m told that MDE won’t allow dredging of the channel and it would
just fill back in. If the dredging was done properly, that shouldn’t happen.

I’'m currently working with Dave Jones, owner of Storm Water Communications, on expanding my EC
camera project so citizens could pull up a map of the EC watershed which would have the cameras pin
pointed, along with the stream gauges and weather service radar. Citizens would be able to click on the
camera and see a live view and the current weather conditions. Dave is currently working on a video for
NOAA promoting the new JPSS weather satellite. He is planning on including some Ellicott City footage
in the video.

My list of solutions include:

1a. The channel from the EC Colored School to the Patapsco river has to be opened up.
1b. Buildings, culvert pipes and parking lots covering the channel have to be removed.
2. All road crossings have to use bridges or large box culverts.

3. The channel needs to be dredged deeper where possible.

4. Dead trees and debris along the four streams in the watershed need to be removed. They acted as




10.

11.

12.

2 ton battering rams in the recent storm, smashing through buildings.
The current 64 detention ponds need to be inspected by the Corp of Engineers and improved to
Maximum efficiency through clean out, enlargement and re-directing building and parking lot runoff
Into them.
Bio-Char test project needs to be funded. Lori Lilly will provide testimony on Bio-Char.
The 18 identified projects by McCormick Taylor should be re-evaluated for cost benefits. | believe
There are less expensive STFDA’s that could be built using earth dams instead of expensive and
Inefficient pipe farms. Earth dams STFDA’s offer retention and quality potential.
Every homeowner could be offered a tax credit for putting in retention on their property. For
Example: drywells, rain gardens and rain barrels.
The Federal and State governments and Exelon should meet to come up with a solution for runoff
Retention for Routes 29,40 and 100, and the BGE right of way.
Commercial properties with no storm water retention need to be given incentives to install SWM on
Their properties.
Federal funding is needed in addition to funding provided by the State and County.
Funding for better warning systems to alert citizens. Such as, stream gauges and better access to the

Watershed cameras shown on interactive geo-collaborative map.

My great uncle Franklin Baker once told me, “Ron, watch your pennies and your dollars will take care of
themselves.” | feel if we watch our gallons of runoff, our acre feet of storage will take care of itself. It
has to be a Federal, State, County and Community effort to fix this flooding problem.

Thank you Senator Cardin, Senator Van Hollen and Congressman Cummings for coming to Ellicott City
and offering your help looking for solutions to mitigate the on going flooding in Ellicott City.

Please feel free to contact me with any questions about my suggestions.

Ron Peters

rpeters@peters-bodyshop.com

443-802-6681



Supporting documents

Section one

1) 9 camera view on May19,2018 before the flood

2) 9 camera view on May27,2018 4.55 pm during the flood

3) 6 camera view on May 27,2018 5.03 pm during the flood

4) Tiber-Hudson year built, homes and buildings, dark green shows
No storm water mitigation, this includes rte29,rte40,and rte 100

5) Rainfall totals for Ellicott City Md. May27, 2018, shows 3 inches
Between 3.20 and 5.00 pm

6) Tiber Hudson watershed map, BGE right of way

7) Proposed Homeland Security stream gage locations

8) May 2, 2018 storm map

9) May 27,2018 rainfall intensity map
10) Tiber/Hudson/Newcut topographic map
11) National Weather Service report for May 27, 2019

Section two
1) Individual Camera views approximate, 15 minute intervals
1) Rogers and Main Street at Ellicott City Colored School
2) 108/84 pipe in 8600 block main street
3) Court ave at Main Street, 8300 block
4) Lot D behind Lapalapa, Tiber Hudson intersection
5) Tiber-Newcut west behind ECpops
6) EC POPS, Main street east, 8143 main street
7) Portali’s East, 8085 Main street
8) Tiber Alley, Tea on the Tiber, Great Panes, 8069 main street

Section three
1) Tiber Hudson Stream Channel improvement recommendations
1) Tiber-Newcut after flood behind EC Pops 8143 main street
2) Arched culvert at 8300 main street
3) 108-84 culvert in the Westend , 8600 block
4) Logs and debris lodged in Caplan’s
5) Tiber culvert in lot D
6) Ellicott Mills drive
7) Log jams along the Autumn Hill branch
8) 64 current SWM facilities need inspections




Section four
1) BGE right of way SWM recommendations

1) There are many areas shown on the maps in the BGE right of
way

2) Examples of STFDA'’s that could be installed in the BGE right
of way
A) Lyons Mill road, Owings Mills,Md
B) Uniontown Road , Westminster

Section five
1) EC Strong Volunteers doing flood cleanup

A) EC Pops building -9ft of mud & water in basement full of
inventory, 5 ft on first floor , took over 4 weeks to clean out
,one bucket at a time

B) Seventeen Seventy Two,the old bank building, 8 ft of mud
and water in the basement, 3 feet of dirt and mud on first
floor, water was 8 feet high on first floor , three weeks to
clean out

C) A-Diva, 8 feet in the basement, six feet on first floor, shop
owner tied herself to the sprinkler pipes while standing on
the front counter and waited one hour to be rescued

D) Great Panes glass shop had 8ft in basement, 9 feet on first
floor, 3 feet of dirt and mud

E) Joan Eve antiques, 9 feet of water, 3 feet of dirt and mud,
Shop owner Joan Eve and friend Gary had to escape the
building by breaking a window, it took them over 25 minutes
to reach safety holding onto a fence as they made their way
to higher ground , the water up to their chest. If they had
waited a few minutes longer the outcome may have been
different

F) Portali’s restaurant complete demo, basement full, first floor
gutted, all equipment fixtures, flooring destroyed.

G) 8637-8639 main street in the Westend , both units gutted of
furniture,flooring , kitchens, drywall , tenants relocated for
repairs.

This is the second time in 22 months that all the above
locations have gone thru this along with dozens of others .



We have to look at improving our current SWM locations
Now! We don’t need a study to do that!

We have to improve the flow capacities of the channels now!
We don't need a study to do that!

We need to add new detention areas as soon as possible !
We don't need to study that!

Studies are a way for prolonging doing Nothing!

We have done enough studies over the last 8 years!
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Ellicott City & Catonsville, Maryland -- Heavy Rain and Flash Flooding of May 27th, 2018
(Last updated 6/28/2018)

Overview

For the second time in just 22 months, torrential rain fell in the Ellicott City and Catonsville areas of Howard and Baltimore Counties.
The heavy rainfall, between 6 and 12 inches in the heaviest band, caused catastrophic damage, especially in Historic Ellicott City.
One person - 39-year old Eddison Hermond, died while trying to help a woman who was seeking assistance after the first flood
wave. Many buildings were damaged and dozens of vehicles experienced flood damage. Hundreds of people were addressed by
first responders during the event, with around 1100 separate 911 calls reported in to Howard County. Some roads were washed out
and land erosion and localized landslides were reported.

Timeline

The National Weather Service (NWS) began highlighting the potential for flooding in the Hazardous Weather Outlook (link)
beginning on Friday morning, May 25th:

Thunderstorms capable of producing locally heavy rain may lead to isolated incidents of
flooding on Saturday and Sunday.

On Sunday morning, May 27th, a Flash Flood Watch was issued for the Baltimore/Washington corridor, highlighting the potential for
showers and thunderstorms capable of producing heavy rain during the afternoon and evening.

— - e B

Flash Flood Watch Forecast Summary
5 Noon - 10 PM Today @ © Thunderstorms most likely during
i Greatestarea of concern Asethinslcl 0 . afternoon/evening, but could
i forrapidrises of water ; persist into the night
gt : SN .C® . Erequent lightning possible

» Potential for repetitive storms to
cause localized 1-3” of rain in a
short time

_+ Isolated flooding possible outside
of Watch area

ie Temperatures: upper 70s-mid 80s
Created: Sunday May 27, 2018 5:00AM

Worrenton

£ rvssaiusn glaivs solvsi National Weather Service — Baltimore/Washington
Social Media slide showing the Flash Flood Watch.

Just as the rain began, a Flood Warning was issued at 3:19pm for portions of Howard County, Baltimore County, and Baltimore City,
including Ellicott City, Catonsville, Dundalk, and Baltimore City, all of which experienced significant flooding during this event. This
initial rain pushed south of Ellicott City after causing an estimated 1.5 to 2 inches of rain, but by 4:00pm, had built back over both
Ellicott City and Catonsville. At 4:00pm, video footage showed a small amount of flowing water near the curbs on Main Street in
Ellicott City, with rain increasing in intensity. Video shows Main Street was still passable until around 4:20pm.

Between 4:00pm and 4:30pm, the heavy rain persisted, quickly dropping an estimated two inches of rain in a band just south of
Ellicott City to near Catonsville. This heavy rain caused a major rise in the New Cut Branch (click here for an annotated map of the
watershed), and the added water pushed the Tiber River out of its banks at 4:18pm near Tiber Alley. Two minutes later, at 4:20pm,
the water level in the Tiber further increased, exceeding the capacity of the channel in the 8100 block of Main Street and near Tiber
Alley, sending water both into nearby structures and down the Alley onto Main Street.

As initial reports of this more significant water came in to the National Weather Service, the Flood Warning was upgraded to a Flash
Flood Warning, at 4:26pm. Remarkably, conditions continued to worsen throughout the Ellicott City area between 4:30pm and
5:00pm as the rain shifted just south of the city, with overland flooding occurring in West End as well as even more significant water
coming down the Tiber and through both Tiber Alley and the buildings on the south side of Main Street. The highest water -- up to
the top of the first floor of buildings — was observed between 4:40pm and 5:00pm, then water levels began to recede somewhat.

At the time of this highest water (4:40pm), a Flash Flood Emergency was declared by the National Weather Service, in coordination
with Howard County Emergency Management, due to the ongoing catastrophic flooding, and the heaviest rain was still falling at that

point. Total rainfall estimates reached six inches by 5:15pm just south of Old Town Ellicott City, and in the Oella and Catonsville
areas.

A second round of heavy rain pushed across Ellicott City between 5:00pm and 6:00pm, with the heaviest rain occurring between
5:20pm and 5:50pm. This second round was of nearly equal intensity to the first, and had equal or greater impacts. This second
round of heavy rain prompted even stronger siatements in the Flash Flood Emergency:

https://www.weather.gov/lwx/EllicottCityFlood2018 6/29/2018
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HEAVY RAIN HAS MOVED BACK INTO THIS AREA. THOSE CURRENTLY RESPONDING TO EARLIER FLASH FLOODING
MUST SEEK HIGHER GROUND IMMEDIATELY AS A NEW ROUND OF FLOODING IS IMMINENT! THIS NEW FLOODING

COULD BE MORE SIGNIFICANT THAN THE INITIAL ROUND! YOU MUST GO TO THE HIGHEST POSSIBLE LOCATION
IMMEDIATELY AND STAY AWAY FROM ANYWHERE WHERE THERE IS WATER OR COULD BE WATER!!!

On the Hudson Branch, water levels were higher than the first round by 5:35pm, going over a deck near Court Street by 5:40pm.
Water levels on the Hudson Branch peaked at 5:53pm at a level almost equal to the 2016 flood. Downstream at Tiber Alley, the

relative lull ended around 5:40pm as well, with floodwaters rising back up to the top of the first floor of buildings for about half an
hour, until 6:10pm.

The second round of rainfall shifted south by 6:00pm, but another round of heavy rain, which caused flash flooding in the Sykesville
area, was moving toward the affected region. Luckily, it weakened as it approached Ellicott City, sparing the area from a third flood
wave. Therefore, all the small streams in the Tiber-Hudson basin were back within their banks by around 6:45pm.

Radar

This radar loop of the full event (Warning: Very large file!) shows conditions from approximately 2:00pm to 7:00pm on Sunday.

Multiple low-level boundaries (moving blue lines to the west) can be seen which aided in forming new showers and storms to move
over the same areas repeatedly.

Zoomed Radar Loops

The first loop shows the time period from 2:46pm to 4:26pm. The initial rain shown caused minor street flooding between 3pm and
4pm. The heavier rain toward the end of the loop sparked the more significant flooding which began around the time this loop ends.

Note that at the end of the loop -- 4:26pm - a lull in the heavy rain is occurring in Ellicott City proper, with much of the rain area
shifting south and east.
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The next loop picks up at 4:26pm and goes until 6:03pm. The heavy rain to the south backbuilds over Ellicott City and persists for at
least an hour, with a second round of heavy rainfall. Across the river in Catonsville and Oella, the brief break in the rain observed
over Howard County never occurs, with persistent torrential rain throughout.

https://www.weather.gov/lwx/EllicottCityFlood2018 6/29/2018
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