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CEE 370
Environmental Engineering
Principles

Lecture #1
Introduction |

Reading: Chapter 1 in Mihelcic & Zimmerman

David Reckhow CEE 370 L#1

Introduction to CEE 370

* Syllabus
* Book (Mihelcic & Zimmerman, 2" edition)

* Website: http://www.ecs.umass.edu/cee/reckhow/courses/370/
* Will also make some use of: Moodle, Gradescope and Piazza

* Labs: 5in total
 Streamflow is first
* Location: Mill River on west edge of campus (adjacent to WET Center)
* Teaching Assistants:
¢ Soon-Mi Kim (soonmi@umass.edu), Monday & Tuesday labs
* Savannah Wunderlich (swunderlich@umass.edu), Wednesday & Thursday labs
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370 Lab

* This is our assigned labroom =% = = s
(Marston 24) as of this
morning

* We may use an alternative
lab room in Goessmann for
labs #2-5

David Reckhow

Lab #1 — measuring stream flow

* Measure volumetric flow rate (Q)
and mean velocity (v) of a small
stream

* How to do it?
* Floating markers
* Current meters
* Chemical tracer dilution
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Electromagnetic Current Meter Method

* Hach meter: Based on stream velocity at a specific point (depth and
width) for a specified time frame (in seconds).
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Area = Depth x Width

Depth Discharge = Area x Velocity

Qtotar = (A1XV1) + (A2 XV3) + (A3XV3) + -+ + (A XVp)
=01 +0Q,+0Q3+ -+ 0y

Electromagnetic sensors

¢ Hach FH950 flow meter

Images: www.hach.com
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Mill River Field Site

e Teams of 3

* Use tape measure to
define cross sections

* Metal rod supports
meter and sensor at the
right depth

* Need appropriate
footwear

David A. Reckhow CEE 370 Lab #1 7

Lab #1, Stream flow

* Before:
 Attend information sessions held during normal lab periods
* Make groups of 3-4.
* Read and understand the lab session handout for next week’s lab exercise for all three
methods.

¢ Day of:
* Expect to step into the stream (knee-depth at most) so wear appropriate clothing
(flip-flops, shorts).
* Bring a notebook to record your data and take notes.
* Leave on time to reach WET Center by 2:30 PM
* If you don’t know the directions and/or need a ride, talk to your TA.

* Write-up
* Prepare a write up (1 per group) as per technical report handout and the lab handout
(last couple of pages)
e Turn in your write-up as directed by TAs (1-2 weeks after lab)

Lecture #1
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How to dispose of Coke?

* To minimize environmental & human impact, | should

A. Pour it into the shrubs in front of Marston Hall during dry weather
Wait until there’s a heavy rain and then pour it into the shrubs
Pour it down the sink
Pour it in the toilet
Throw the entire can’s contents into the trash

mo o w
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What’s in it?

* John Stith Pemberton’s original formulation
* Cocoa leaves (37 g/L; including ~ 36 mg/L cocaine)
* Cola nut (with Caffeine)

* Current formulation - largely unknown except:
. CH,OH HOH
* Monosaccharides: ™

" 84g/L fructose @Lzon H Nutrition Facts
OH OH

* 68/l glucose Valeur nutritive

* Caffeine: 89 mg/L (caffeine citrate) 9] / Per 1 botle (500 mL)
* Phosphoric acid (172 mg-P/L) ~n N pour 1 bouteille (500mL)
* pH23 Amount % Daily Value
P )\ | N/> Teneur % valeur quotidienne
OH 0 I\ll Calories / Calories 200
||: o OH O Fat / Lipides 0 g 0%

O/ \"':OH Sodium / Sodium 40 mg 2%
OH Carbohydrate / Glucides 559 18 %

HO OH [ ~sugars/ Sucres 55 ¢

O OH Protein / Protéines 0 g

Not a significant source of other nutrients.
Source négligeable d'autres éléments nutritifs.

David Reckhow CEE 370 L#1
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A. Land disposal during “dry” weather

* plume
—_— 5_-
Source Area =
\ T
Aquifer Plume
T

From Waterloo Hydrogeologic
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B. In wet weather —to
the storm drain system @

£

David Reckhow
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Catch Basins

* UMass design

FRAME AND GRATE
NEENAH R-3472
OR APPROVED EQUAL

8" CAST IRON FRAME SET
ON FULL BED OF MORTAR
AND SEALED WITH CEMENT.

»
H i ALLOW 3" FOR PAVEMENT
tn ADJUST TO GRADE WITH HARD
— RED BRICK. 2 COURSE MINIMUM.
24" 5 COURSE MAXIMUM. CONCRETE
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ECCENTRIC CONE.
ROTATE AS NEEDED
/] " N\ “ELIMINATOR"
48" MINIMUM DEBRIS HOOD
* BOOT REQUIRED ON 57
FLUSH WITH WALLED STRUCTURES
INSIDE_WALL L A
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EXTREMES FLOW —=
—
4 SUMP
[=——5" IF REINFORCED
27| 8" IF UN-REINFORCED
[

CRUSHED STONE- j
COMPACTED SUBGRADE
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UMass Amherst

* Stormwater system

puter Science

Dave Reckhow
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UMass Amherst

* Stormwater system

David Reckhow CEE 37

l"_'\'vu\':}.__. Jo— Stormwater System

David Reckhow
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UMass Amherst outfalls
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* Flows to Connecticut .
river

David Reckhow

C & D: The sink & toilet solution

* Both go into the sanitary sewer system and on to the ¥

Ambherst wastewater treatment plant

Stack vent Roof vent
'n Loop vent I = Hot water
I = cold water
[ = Drain and

vent system

Water
supply

To sewer or septic tank

Typical
building
plumbing
system

20

Dave Reckhow

9/5/2019

10



CEE 370 Lecture #1

!

Q@ cores U _/\\
- MNS957 { Wrose
.Q:‘ J cod g,.nm;e O

‘ o
el

= T —
J +F | Utility Systems Map ~ |/ &M Pan ~ |Prast -

| Pkes2(ECsC2

ok WY PK944

PK945PK947

i T PK905PK905

_Pk909,
PK904
Pksm -
7 ="\ PK878

0PKoE9 ]
PK®25
PK \ (R
) (—PKI{QB PK389 \)/q s  prazs PKO16 TPKW!
p PK397/ ﬂ\\_ /PKB74 o sl
~ PK883 PKo2 %
ol PKsan sz /P:8771 b 1o 0 PK
- 2 ~
-
| PKsas:I- /PMW\Q ) \
; PK891 e e\ 5K

\/ \% PK882
g 4PK890 PKg83

»4 PKa7o"K"‘
. ) PK8sa
< MNSMW %(869 : PK875(105)
v & ¥ hPKBss. 4\?
\ T PK866(1) PKass PK977(ISOM9) 25
At PK864(2) 2 S

PK859' ;

PK865(3) K860
PK857.
PK855
9 c\ﬂ
PK862 gt

PKE61- ' PK852
PK335’K553

Lecture #1

Amherst WWTP

Dave Reckhow

9/5/2019

11



CEE 370 Lecture #1

Amherst WWTP

* layout

GRIT COLLECTORS (2!

INFLUENT
‘ MeTeR COMMINUTORS {2)

A1 STRUCTURE

RAW WASTEWATER PUMPS (3)

B D OPERATIONS BUILDING

SEPTAGE
RECEIVING:

STATION GENERATOR BUILDING

ADMINISTRATION
BUILDING ’ N
 PRIMARY \
{TANKS [
CHLORINATION K

BUILDING

A 36" INFLUENT (AMHERST)
B 36" INFLUENT (U-MASS)
© 36" INFLUENT (AMHERST)

D 48" PLANT INFLUENT

€ 30" FORCE MAIN

F* 24" PRIMARY TANK INFLUENT
G 30" PRIMARY TANK EFFLUENT
H 42" AERATION TANK INFLUENT
| 42" AERATION TANK EFFLUENT
1 i L 3 30" FINAL TANK INFLUENT
|AERATION TANKS| K 36" FINAL TANK EFFLUENT
Laeeeen ees siiiiiie: TUNNELS L 36" EFFLUENT FORCE MAIN

—— — — FUTURE ADDITIONS TO CONN. RIVER OUTFALL

David Rec
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E: The trash can solution

* UMass office of waste management (https://www.umass.edu/wastemanagement/ )

* Integrated solid waste management approach

* The path

* OWM trash packer truck to WRTF => transfer trailers to Holyoke transfer
station => via rail to Southbridge MA landfill

Dave Reckhow
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* Capacity and  Gontaminated wells near the landfill
contamination Location of chiorinated -

— . H
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Southbridge landfill — the final resting place?
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Landfills and groundwater

* They all leak to some extent, especially unlined landfills

Landfil =

David Reckhow
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Next

* To next lecture

Hang ot

* Reading for next class:

* M&Z: Chapter 1
* Hardin’s “Tragedy of the Commons” Science, 13 Dec 1968 (v 1243

Also on website

David Reckhow CEE 370 L#1 27
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