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The Road to Licensure and Beyond 
Sample Graphic Vignette Problems 

Please note, this information is located in your handbook in Chapter Twelve. 
We have also included it on the CD-ROM for your convenience. 

Five sample vignette problems are included in The Road to Licensure and Beyond as an 
additional study tool. You will notice that the same problems printed in the book are 
also included on The Road to Licerisure and Beyond Cp-ROM. Since the binding of the 
book limits what you can see for each problem (each exam problem is actually 11" by 
17") we recommend briefly reviewing each problem printed in the book and then print­
ing out "real size" copies from the CD-ROM for practicing the problems. 

We have formatted one file (named "11 by 17 ") to print out as 11" by 17". If you do not 
have access to a printer that can print 11" by I 7", there is a second file (named 
"letrsize") for you to print out on 8.5" by 11 "· (letter size) paper and assemble after · 
printing using overlaying crop marks. Chapter Thirteen of the handbook describes the 
contents of the CD-ROM in greater detail. 

On average, you will have approximately one hour to complete each vignette. In the 
exam. you will be expected to manage your time to complete all of the problems within 
the giveq_ time frame. 

In your solutions to the design problems, you will be expected to integrate information · 
from several sources. Each problem includes a problem statement that defines the 
problem. establishes the site context, and explains what is required of your solution. 

The second source of information: that you will be required to incorporate into your 
solutions is the LA.RE. Reference Manual. This guide will be sent to you with your 
pre-exam information. A sample manual (named "refman ") is included on the CD­
ROM for your use on the sample problems. This manual establishes graphic standards, 
universal accessibility requirements, zoning requirements and related codes necessary 
to complete soine of the vignette problems. · If the LA.RE. Reference Manual changes, 
you will have access to the most recent one on our web site at http:/ /www.clarb.org. 
Click on the web site address to visit the CLARE web site. 
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EvaJuafi.ng Your Sample Solutions 
The Errors folder contained in the Problems folder on the CD-ROM contains five 
Adobe Acrobat documents with twelve sample solutions and Red-line critiques in each. 
Compare your solution to the solutions and Red-line critiques. The examples indicate 

. some of the common errors associated with each vignette type. You should review your 
solution to see if you have omitted the common errors associated with that problem 
type. Do not be discouraged by the lack of positive comments on the solutions. 
Remember, the purpose of the Red-line critique is to provide insight into areas for 
improvement. 

If you identify that you have problems with certain item types or if you wish to try 
additional problems reviewed by CLARE, please refer to the section of your handbook 
that discusses the Diagnostic Vignette practice problems. This process identifies spe­
cific errors that you have made and provides a list of reference books that may be help­
ful in gaining the knowledge that you lack. 

Step by Step Instructions for Using the Practice· Problems· 
and Evaluating Your Solutions 
1. Read and understand the LA.RE. Reference Manual found on the CD-ROM. 

This manual outlines the codes and graphic conventions that you must follow 
when completing the examination. 

2. Read the section in Chapter Seven on explicit and implicit requirements for the 
examination: 

3. Tum to the first sample problem and do the following: 

4. 

5. 

6. 

a. 

b. 

C. 

Read the problem statement carefully. 

Highlight explicit instructions given in the problem statement. 

Note the implicit requirements needed to solve the problem. 

d. Work out your solution on tracing paper before transferring that solution 
to the problem sheet. 

Refer back to Chapter Nine to see how your examination is evaluated. 

Compare your solution to the sample solutions for each problem found on the 
CD-ROM to see if you have committed any of the common errors associated 
with each type of problem. 

Go on to complete this process for the remainder of the sample problems. It is a 
good idea to time yourself from this point on to see if you can complete each 
problem in the required time frame. You should give yourself approximately 
one hour on average to solve each problem. 
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Sample Problem 1 
PROBLEM STATEMENT: 

Prepare a circulation design for a new Outpatient Surgery Center [Centre] . 

CONTEXT: 

Central Avenue is a 2-lane road with a 35 MPH [55 KPH] speed limit. 
1st Street is a 4-lane collector road with a 45 MPH [70 KPH] speed limit. 
The site is located in an urban setting with a temperate climate. 

REQUIRED: 

• 

• 

Locate the Outpatient Surgery Center [Centre] using the graphic shown to the right to take 
advantage of the view to the stream. 

Provide a 2-lane entrance drive. Indicate direction of vehicular circulation with arrows. 

Provide a maximum of two (2) curb cuts to the site which facilitate both ingress and egress . 

Provide one (1) drop-off/turnaround area at the main entry. Indicate direction of vehicular 
circulation with arrows. 

Provide one (1) pick-up/turnaround area at the discharge location separate from the main 
entry. Indicate direction of veh icular circulation with arrows. 

The turnarounds must be able to accommodate large vehicles such as ambulances and fire 
trucks. 

Locate a total of 25 parking spaces to accommodate patients. Indicate parking by using the 
following graphic convention : 

No. of Spaces 

1, 
a--1- _ Spaces 

Not to Scale 

The parking lot for the patients should serve both the drop-off/turnaround area at the main 
entry and the pick-up/turnaround area at the discharge location. 

Locate a separate parking lot with 10 parking spaces to accommodate employees. There are 
no handicapped spaces required. Indicate parking using the following graphic convention: 

No. of Spaces 

._1- _ Spaces 

Not to Scale 

Provide a pedestrian walk 1) between the patient parking lot and the main entry; 2) between 
the patient lot and the discharge location and; 3) between the employee parking lot and the 
employee entry. 
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Sample Problem 2 
PROBLEM STATEMENT: 

Prepare two (2) significantly different conceptual diagrams for the development of a 
mixed-use site. 

CONTEXT: 

The property has a mixed-use zoning suitable for all land uses. 

The site is located in a suburban area with a temperate climate. 

REQUIRED: 

Prepare two (2) significantly different conceptual diagrams, both of which must have 
different project element locations, different vehicular circulation concepts and 
accomplish the following: 

•• Show and label all project elements. Use the graphic symbols shown to the 
right. 

.. 

.. 

Project elements may be drawn in any shape, but must approximate the size 
shown. Project Elements may NOT be subdivided . 

Indicate major vehicular circulation routes using the graphic conventions 
provided. 

Vehicular circulation may access the site only at the potential site-access 
points indicated. 

Indicate access points to each project element with an arrow. The Single 
Family Subdivision requires two (2) access points. 

Vehicular circulation may not cross the stream. 

0 . 400 800. 

GRAPHIC CONVENTIONS 
(use as necessary - not to scale) 

~ 
Visual Screen/Buffer 

~ ......... ➔ 
Pedestrian Circulation 

► Access Point 

PROJECT ELEMENTS 

/---

1 

I 
Multifamily 

Housing 

I (3-story [storey]) 

\ 

r- - -\ 
' Office I 
I Condo's I 

l (2-story 
_[star~' 

"' I 
I 

I 

------➔ 
One-Way 
Vehicular Circulation 

Two-Way 
Vehicular Circulation 

r- --- --

I 

I 

I 
Community 

I Park 

I 

I 

l_ 
-----

r- ----

I Single Family 

I 
Subdivision 

(1/4 ac. lots 

l [0.1 ha lots]) 
-----

N 

E 
Q) -.c 
0 s.... 
0.. 
Q) -a. 
E 
ro 

Cf) 

I 
$:::! ~ 
.9 b.() ...., • ..--t ro (f) $:::! 
"§ Q) 
ro Q ~ 
~ 

$:::! Q) 
.9 -+-' ...., 

• ..--t ro 
I-< en ...., 
(/'J 

'5'.o '"d <l) 

~ 
~ ...., 

u (1j <l) ...., 
:.a b.() u 
~ ~ 
<l) • ..--t 

I 
__/ 

0.. ~ ro 
u 

~ (/'J 

'O 
$:::! (1j ro 

.....l ...-4 

~ 

I ~c 
4-< <I.) I--, 0 
0 0.. .8 ·,p 

.-I ccS (.) ccS 

..... (.) <I.) I,.., (/J 
(.) Cr)-+-'-+-''"d C '"d . ..... en 
;:s Q -5 ·s.o@ 
Oco1,..,<l)O 

0...-::l~O:::CO 

__/ ~ 
Scale: 1 "=400' 
[1 :5000 metric] 



0 

90 [27.0] 

400 

85 [25.5] 

I 

I 

I 

I 
I 

Commercial 

800 

I 
I 

100 [30.0] 

Commercial 

80 [24.0] 

Potential 
Vehicular 
Access 
(typ.) 

85 [25.5] 

-...... , ...................... __ _ 

100 [30.0) 

Multifamily 
Housing 

I 

I 

.. · -· · 85 [25.5] 

Commercial 

Multifamily 
Housing 

... ··-···· ··· 85 [25.5] 

90 [27.0) 

(ullifamily 
. Housing 

Commercial 

80 [24.0] 

85 [25.5) I 
I 

~ 
I 

·':::: I £ 
Lf1 I 

JP I ~ ·-(./) 

./ .-···------ ____ Existi~g--, 
./ Trees \ 

(typ:}. 
\ 

-,,,, 

·-·-·go-12-1- ;-0}·····---·---·/ · 

/ 

I 

I 

90 [27.0) 

I 

Commercial 100 [30.01 

Potential 
Vehicular 
Access 
(typ.) 

85 [25.5] 

.... · ... ·-··· 85 [25.5] 

I 

\ 

Commercial 

Multifamily 
Housing 

·····--·-· t · ········-···· 85 [25.5] 

100 [30.0] 

Multifamily 
Housing 

\ 

r:ultifamily 
Housing 

N 

E 
Q) -..c 
0 
L. 

Cl.. 
Q) -a. 
E 
ro 

(f) 

c:: s::::: 
.9 b.£) 
..... • p-1 
ro if) c:: ·s Q.) 
ro Q :< 
~ 

c:: Q.) 
.9 4--> ..... . ~ ro 

1--< en ..... 
en ·s.o '"d Q..) 

~ C ..... 
(..) ro B 
:a b.£) (..) 

1--< C <t:: 
Q..) -~ 
0.. C ro 
(..) 

C en 
-0 
§ ro 

.....l ~ 

~ 

-c,j s:: 
<+-< <l.) 1--< 0 
o o...B·.;::: 

- c,j (.) c,j 
....... (.)<l.)l--,r/1 

c..> en ..., ..., "d s:: "d ...... rf) 
;'.j ..c:: ....... a 
o@ ~ ~o 
0 ~ <r.:: ~ o:l 

~ 
Scale: 1 "=400' 
[1 :5000 metric] 



Sample Problem 3 
PROBLEM STATEMENT: 

You have been asked to design an enclosed courtyard that serves a Restaurant and 
an adjacent Art Gallery. 

CONTEXT: 

The courtyard is surrounded by a 6' [2m] high masonry wall. 
The businesses will share the space and the primary access to the restaurant 
is through the courtyard. 
Old Town Road is a narrow 2-lane road with a 25 MPH [40 KPH] speed limit. 
The site is located in a hot, sunny area. 
Direct sun and reflected heat gain are a problem in the afternoon for the 
courtyard. 

REQUIRED: 

Design a courtyard with two (2) separate and distinct spaces that can be used . 
by patrons for the Restaurant and the Art Gallery to include: 
1. A paved area serving the Restaurant which will accommodate six (6) 4' 

[1. 2m] diameter dining tables with chairs. Indicate location of tables. 
2. A paved area for sculpture display serving the Art Gallery. Indicate the 

location of three (3) permanent sculpture bases. 

Provide a sense of separation between the spaces without blocking views of 
either space . 

• Indicate spot elevations at all grade changes to address the need for universal 
accessibility. Use ramps as necessary. 

• Incorporate site lighting to allow the courtyard to be used in the evenings and 
provide for a minimum of one (1) footcandle [10 lux] of illumination (shown in 
the L.A.R.E. Reference Manual) throughout the paved area. There is no 
ambient light provided from the building entries. 

• Locate a water feature to be shared by both spaces. 

• Use the symbols shown in the L.A.R.E. Reference Manual to indicate the plant 
form and size. Label the type and function of the plant materials using the 
graphic example shown below. 
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Sample Problem 4 
PROBLEM STATEMENT: 

Calculate the peak discharge rate for a courtyard area and 
appropriately size the pipe. 

CONTEXT: 

The high point elevations are shown at the corners of the 
drainage area. 

Half of the runoff from the apartment roofs are directed into the 
courtyard. 

Drainage lines consist of concrete pipe. 

The city requires that drainage lines be sized using the 
Ratio,:,al Method. The Rational Method formula is Q = CiA. 

The city requires that a 50-year storm be used with a rainfall 
intensity of 5.1" per hour for all sites less than 10 acres. 

Runoff coefficients for the Rational Method can be found in the 
L.A. R. E. Reference Manual.* 

REQUIRED: 

Indicate the invert and the top of endwall elevations in the 
boxes provided. The outlet must be set so that there will be no 
surcharge (standing water) on the storm drain during normal 
storm flow. 

Minimum cover over the pipe is 2'. The pipe is to have a 
minimum slope of 0.005 ft./ft. The maximum velocity of the 
pipe is 5' per second. Indicate the pipe slope in the box 
provided. 

• Calculate the peak flow rate at the proposed DI. Show the 
value (Q) in the box provided. 

• Use the Manning's Equation Nomograph shown in the L.A.R.E. 
Reference Manual to size the pipe and show the smallest 
practical pipe size in the box provided. 

• - The L.A.R.E. Reference Manual changes from administration to administration. For this problem. the runoff 
coefficient value was calculated using the following chart: 

Runoff Coefficient for the Rational Method (Q= CiA) 

Percent Impervious Area C= 
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Sample Problem 5 
PROBLEM STATEMENT: 

Grade the site area indicated within the contract 
limit lines. 

REQUIRED: 

Grade the parking lot within the gradients 
shown. 

All run-off from the parking lot shall drain 
into the drain inlet in the entrance drive. 

Divert all surface run-off around the parking 
lot. 

Show and label all proposed 1' contours and 
meet existing contours within contract limit 
lines. 

Provide spot elevations in the boxes 
provided. 

Maintain at least 4' of cover over the 
existing sanitary sewer pipe. 

•· Maintain at least 1' of cover over the storm 
pipe located under the entrance drive. 
Minimum pipe slope is 0.5%. Indicate pipe 
inverts at each end of the pipe. 

•• On all unpaved surfaces the minimum 
gradient is to be 2% and the maximum 
gradient is to be 3: 1. 

•· Save the existing tree. Do not grade within 
the dripline of the tree. 

•· Drainage from unpaved surfaces should not 
flow onto the paved surfaces. 

•• No additional retaining walls or drainage 
structures are permitted. 
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PR,08LEM STATEM IRT: 

Caic,ulate tlM~ peak dis,ctu1,r9e rate for . a.· counJatd are~ and 
· app roprJate-:iy stze the pipr.t 

CONTEXT: 

• Tbe hi,gh poin:1_ e,Eevauc ns are ,sb€)wn .at · the tcmu,rs ol the 
dralnage :area. 

• H,~lf ot·the runoff frcun the ,apartment roofa are; -dfreeted Into• th~ 
~~~. , .. 

II D;ra,iAa;,i lhlea-~omsist. or conerete plpt-~ 

f ~e city ,eq UlfiS that d rainag,e ffite$ t;e ilzt~ ,ting tht Ratlcirra:I 
Method. Tht l;;iJtiomd Method·f«mUl8J is ,Q ~ :CIA, . 

• The C'i'ly. r~~ir&, that a 60-y•~r stooo,. b,e ll:~ed · wHb . a rainf811 
inlonsrtJ· ,of6dti pi1rhour f<rr all site;$ le,1,,, tn1n tti ac.r,es • 

., R unof'f coefficl&rrta for tne· Ration a I lje thod: a:~n betfe~ nd in the. 
l i:A, ltE. ,. Rtlerence Maflu;J. · 

REQUIRED: 

lndiGate thtt invert•l~ld 'the top of endja tf. e,terv.aUciJs u, the bt1,,i~s 
:r· :_ :--; .· ·. ": · • · :·_ · mu - : · t .io that tb1 ct will pe:.: :ru, 

. stotitt, -~h~in d,unn~l llltli-m"'il 

MiQi,mID!t,il!M over the pip~ .,s.l 1
• Jht _pipe ts to hali~ a 

mlnimum:stop.~of OJ).05 ftfft The maJimum ·vetoc.it!f of the 1i1p& 
it 5' p~t tecond,, Indicate 1ht p'tr;,e slop& 11 the, box provid&(L 

Calt1bUe the peak flow rate at the proposed DL Shpw l:he v-alue 
(Q,) tn the box provided. 

Use the M8:fHlh'1,($ Equation Nomograp;h thO'Wll In tl1e L.A.R\ E~ 
Ret-e.rence Manual to size Utt pipe, and stu,w th,e small-e,al 
practi~id pip,e tire i~ th~ box provided. 

Apartment Building it\tp~) 
tf{t ~tJP.i 

lawn 

l t tro·.4:0 n,a. -· ,J_!. - - - - - - ,,.. - ~ ·- ~~~· """ ~ ~ ~ ~ ~ ~ ~ -~ ~ -~- ; <••-'::•· ff 

Bre~t U~e 



P'RDBLEM,S'TATEMENT: 

C1lcul1te . 'th& p•sk di:$1t:fo1tge rate fo,r a courty,ard area tH1d 
~'app:ropriatety 1ize the pipe. 

COHTIXT: 

Thti Mgft tpQCnt tdev.a1iooi · am shewn at the c'Orners ,of the 
diuiinage area. · ~ · 

ttalf of the run.off fttun 1the ap.tr'b'n$nt mof1 are d irectad intc the 
. courtyar:t, 

.Dmlnage lirttl ,~ontitt, of conc:r,ite p,f.pe. 

The cny requirel 'that dralru1ge (jf)IJI be :sJzed U,liJlg 'lhe Rati:0111al 
Metbcd. The Rational Method fgrmijla m :9_:~ 

The city :r ~tras that .a , o... · be· used with -i : ra1lnJ;.II 
intensity o .1,,., p-er h.~urr tor le,, than 1 o ;eris. · · 

R uno'ff coefficients f,or d1 e Ratloiia I Method can be found in the 
LJtR.E. Referene;e Mtl'1u1al. · · 

I nditattt th& lnvirrt an:d the top olen dwaH elevations in lhie bo.xes. 
providtu:L · The <mllet mu:st be ,et 1so ttui:1, there wm be· no 
s:urclnnge (standing wattuJ 10n Ute stc,rm drahi dJJring normal 
-ttorm f :fow .. 

Mitoimum eover ;aver . u,e pip•e. lt 2\ The p,p~ i-$. l~ have a 
minimum s1op1e ofa.o~e ft.lft Tb& muimum·velotUy of the P.'~~ 
Jt 5~ p$t $:ee,qn,t hnhcat~ lbt p,ip,e slope in tbe bcx p:ro~ided ~ · 

/catcul1te tilt pe~k flow r.a~ tUhe pro.poled DI. Show the va rue 
{QJ hi the boi ptQVided . 

. / u ltl the Ma rrmlrtfl E.quamin Nomo;ra:ph lhOW·ll in the· L. A •. R.E. 
Riilt,rt.ncr: Manual t,o s.ize the p:f:pe and 1how lh.e 1tnaniist 
pt:1atieal :pi~-$:tie: in the b()X provJ:ded, 

' 11 

A;partment B:uildl ng ttyp~.I 

'U:O' ti ,...,,.. __ .........,__ --------11'!!!-t 

Paved Area 

I 
I 

I 
· 20' Cmc. Pip·a ~ 



ca,eul~te 'ttui pea:k d.iseluuge. rill tor a ,c,0iu1,1rd sret and 
ap:praprfateny sa:e the pfpe. 

CONTEXT: 

Th~ ~:tgh point elevations :are shown at th& eoro~r$. of the 
dJrainagie·area.. - . . . ' . 

H wf of-'the runoff 'f:rom: th& ,apa rtme;ud rtnlt·s are directed lnto the 
courtyard. 

D-min1ge line.s con,isfof com:rtt! pipe. 

·Thi -ci:ty requ_ire,, th;at d rai:r1a1e line-l bt _sized -~s,il:\9 ;me Rational 
M,etboo. The ft.atlomi1:l M~~j;)d; fe.fintJli, I$ Q ,; C·lt\,. 

Tha ~Uy :require1 that. a _Sf:-ye~u :storm be U&ed \fi'Hn .a tainfa-l~ 
intensity.of 5-.1w. per rrour tpraU ;ti!tes Jes11tuui ·101cre1, 

Runei,ff coeffietente for lh« Rati(lnat Ma1tu:>d· can ba fbundJ in the 
l,.,.A Ji:.E. Refere11ce: Ma1u1al.- · · · ·· 

·• 
# :Mtrdm1.un cover over the ptpe fs 2\ Tile pip11 f,s -10 have a 

minimum $lt;pe of o .. oos ftlft~ The maximum·~elocity of the· ~i,pe 
ij; .5l :~un ieoond. l:rtdl~l'.e the pipe ,~ope in me box :pfij\r.irbld . 

Ctlcu;t;at.e the fHia~ flow ratf? al th·e pttpotid :01. Show lhe:vaHst 
( Q) In the box p:rovid·,ed. 

U1e the Manrttn"s Equation N~mograph shown ln1 Ute L.A,.ftE: 
Reference, Manual to ;size· the pipe and show the smallest 
p~~.ical pi1:ui atze :1-n Uu) l'H):K provided. 

Apa,rtment Building (ty·p·~) 

12<t ,,~11-t-

Paved Area 

Lawn 

I 
I 

-~ ' -· I 
i C~c. f.lpa1, _ 

~ 
~ 



,. C~ltu:late the· p,&at disch.a:r-ge rate for a courtyard am.a: and 
a;ppropriateJy s:kzJi the pipe. 

·coNTEXT: 

if, 

The · ;htgh point ~ievalions Ir-a sh.ow~ ru · the c·orner1s- l)f the 
draina11f.tm~~ , 

thtlf oHhe runoff from the ap,art~EHtt ~t>ft art dlrecttd lnm the 
,;:t;t~rlyaird .. 

·o 111rotr,e Unes eon.sitt cd ciu1or-ete, p-Jpe:. 

'The etty require,., -,11at dr, in age Uluis be: sized using fh;e RaUcnal 
.MeEtu.idt The RaHQrt1al Method! fbrmida is Q ~ CiA. 

:require• Utat .a .SO'"'ytu1r 1t~,,m bi 01.ed with I rainftH 
of s.1• ~:etho,urforaH sites lt$1 than tQac;rei. 

1&hrn;oflcoeffjch,ent~.'fQr thtAatf4u•u1,I MettH,d e.an be t·ound 1·n the 
L.A .Jt.E. Refef.S'/206 Manual. 

RlEQUIRED: 

• - lndicatett.e irrvert arid tlu'l tsp -of endwaH elevaUotis in Ule box·e.1 
provided." The 01ut1et must be 1et so tha't ther,e wm ue no 
1tucharge. ,tstaruUng w.ahn) otl th;e. storm ·oraJn ,during norma:J 
storm flow. · 

,. f,Hnimum-cover over Hui pipe it 2' • . The pipe it, ·tfJ- hav~: a 
mmhn tim slope of OJ)OS n.lf:t Thtnnaxim tfm velocity of the p,rpe 
ti 6' per ieoo:rnt lndiijate Ute pipe -,lope i'11 the bQX prnivid&d . 

Catcidat($ tne· peak flow rats· td Ute pro,po-.sed DI .. ShQW' the value 
(0) in the bg:x 1n·ovid1d. · 

Us~ the M,nrdog's,Equation Homograph show,n :f'n the LA,.ftE 
Reftrt1i~f!J: Minua:t bJ , ,ize the e and 1how the smam1s1 
precUca i p-ip·~ tite tn the box pm'\l.'i ed, 

Paved Area 

Lawn 
i 

I ~ 60.40 ~ 158,401 1 µ.-~~~-------------------~ Break une, 

Q 

Pt~ Sdo))e' ;;;: 

Pipl ifH = 



:PAOBU!HI St ATf!ltENf.:, 

Ctleul'fit'e 'the'. peak dis,eharge: · rat~, f-0.t ai courty'ard., atea and 
apptopr;iately size the pipe. 

C;ONT:EXT: 

ii 

l~~ hi;~ .. polnt ·• eijev:aUQns 1,re thcwn a1: the . com,ei~ of th~ 
·!Clram;age. anra. · 

,i Half' of the., runoff 'from the 1partmenl mofs ate dir1e:cled in,to the 
(;OUflrttd, .. 

·ot•IJ!li:9t fi:r1;e1: con ~1st ,,,t,· eoner,e.te p tip,, 

Jh·•. 1~.i.t .. ,.·.·. r,eq·u.tres ... ·~~~t.'-.·.~:r~m.n~ge lin .. e,, b:,.· s.:iltdlili,.· .!~O thtR1iion:1I 
~etbcd. Tb.e R1t1onaJ M,e•ttto~ f,ormtda :ls Q. = e,A. 

•JT~e cHJ. reqtdret, 'lh,a·t .a. 5CJt~yesr ·s:t<nm be used with a rein '-ll 
lntenstt.y of 5.1 ~· p.e r·bour for an 1:ite:t l&seS than 1 o ~tre:s; . 

Run()ff CQefficienta for tne Ratiooat MeUu1dl C:an bt ftijnd i:Q the 
L~A~R~£ ReffJr,nof Man,u1t 

REQUIRED,: 

...:'>M/c>"··,,.:~'f.·>>. r ·y., ·~:·"'-',,;::-:-:.-.p\-,.,;i;:.. ~~ ½ij,~1::~"'if, :; .~-: .·" . ~~ 

· ~ver th.e j,fpl -~ Jt,_ .• The pipe is to ba'Vt· a 
m pe of O.OD5• 'ft.lft. Tb,e maxim.um 1felood:ly cf the pipe 
11 S\fJ~r secopd . Indicate tile pi·pe idope ln the box·provid:ect 

1C,abcut•tt the p~f k '.flow· rate at the pr:'O posed DI ; Show tlHl va llnl 
{Q') 1n· Ule ·t,o,c provided. 

use 1he Mannlng1s Equation Mom0:grapb thown In theL.A.R.E. 
Re!ttenc:e llanual to, s,~, the pipe and s~ ow the $MIH&st 
pracUcal pipe G~t in the bo,:i provided. 

Apartment :Building. ,~typilJ 

120" 1l~Pt~ 

Paved Area: 

lawn 



PROBLEM SJAJE'.■:ENT: 

Ca:loulate Ute ptak tUtch:airge rate fair a eointyard iUea: and 
:fllPJH'OJ>rialety 1aze the pip;t. 

CONTEXT:: 

II 

The lhJgh poi'-'t t !ltvidiorui are:· 1hown at lhe corners of the 
drairu.lge artHl, 

Ha1·1 cd the, runort from thEfapart,ment roofs are dinicled lrtlo<l:he 
cou rtya,rd.. · 

Drafmige lfrie.t cotl&lst-of ~J:H"Icrete p,ipe. 

ThecH~ require·& that drainage Urlet be s;ized u,*1g Ile Ri.U<nuiil 
ittethcd, · 1he Rational M,,tnod formula is 0 Zl ·c.;A. . 

The· city rtqt,d!ft$ that ,1 t;O,.,yta r .. ,to.rm bt U$ed with a ra!trdall 
inteRslty ,of 5~ 1., per hour for an tit es les·s than 1 (l ac:rtH3 •. 

Runoff coefficia nt~ for the ftaUona~ •~etbod •Ctn be foij ni fn tne 
l"A.R.,E. Referfinco M,uH.1:aJ. 

RE,QUIRED:: 

• lnd:t;r;.ate ·the Invert iuuUh e· top of endwall ele.vatioot in Uu, br.n{e& 
,pn.:iv,id&d. The outlet ,nu1't be 1et 10 U11t: thefe wm tfe no, 
iurcbt1rge (:&tanding waterJ,on the ,1torm drtd11 dorl~9 normal 
.1tornt: fltw. 

• Mbdmum ,c1;Jviu over the pipe is i 1
.~ The ·pipe- Is to have a 

minhnum slo·r1tl of 0.005 ttlft Ttte rnaxtmum velocity o!f the pt,>e 
i, 5/ pe:r S~t;Ond, Indicate the pif.l'e slop,e in the box pto\l'ided , 

c,a(lttf:at~ the peak fhrw rate at Ute propos-ed DI. Shew th-e vah.1e 
(:Q) iri thr: 'box prqvided. 

Use1he Mannin{ft Equation Nomcgraph :s.ho,,n in the. L.lt~:E. 
Refenmi:,e MenuEJJ lO si.ze the pipe ,and show the sm~llest 
praetf:,c>al pipe· size in the boi provided, 

Paved Area: 

I ~M ________ M _____ _ ____ JQ~ J 
, ! refii Umi 



P'f:IOBlEM ll ATiM!NT: 

.. Calculate the, peak d'ischerge rate for .a eourtytrd am1 am:I 
• ap-pr0pr~attlry tktt the p\pe. ·. 

ri ,o: ,,u,y··1t:".V'if'. 
'¥' ., fl . ~1•_1 

Iii T'.he -hish point e1evinvru1s ,acre 1h0Wl'I at th·e e•0rrrers of the 
dr1fn19,e area. - -,- ' _ · 

,. Half of tht rune.ff from the a.pattmtnt rooft a r:a diretted into the 
t(Uj'rtJ,EUd. 

'4' Ct-aina.ge,, lines c0rnslst of ~alncret,e ptp1. 

, Th, tity· r~quires that,dmirusge ilnes be s;.;e,d 1.a,in; Ute R1tx1.uuil 
fietho.d .. Tht R:Uil:J;nail f.-tethod formula ft Q ·= OIA 

·• The city rreqtdrf, that a 50;,.year storm b'.e used with a rainf•U 
l:ntcerisity of s. 1• per tu,,ur fo-rall 1n11 f~s·1 t:l1an 1 D aeriet .. 

-
-• Ruru.df eoefficlents :for UH~ Rational :M-ettuid ~an bee found in the. 

LA~R.E. R1fe,encft Mrnuuil. 

REQU:IRE:D: 

• Ind ic-rde Ute J.nven a.nd Ute to pol endwaili et.avatioos in th 1, boxes 
pr0vtdt4. The tH.dle:t mu,t bt set so ttud the,r~ wm be no 
s11rctH1u1e (standlng wsler} OQ Uul ttorm driliio durJ.rlG norm;al 
storm Uew~ 

~ Minir:1:i;um cover ov1e,r Ut:e pipe la, at. The pipe is to· have a 
ndrdmum slope oif 0;-005 ft.lft. The. mai~imum velocity of the pipe 
is 6j per seeond1 lnd1tt1te the p:rpe $lope in ~he b;QX ,ptovidifHi . 

Cateula:ti UHt pe:sk flow rate at the 1n·opoiet.1 Ot Shn the vahse 
{,Q:) i:n tile IJ,ox p,rovided. 

U:$e the M~,nning•s Eq;uaUon No,mograph ~tu;,wn in the LA.R-.E. 
Re,f1.;rGru::s f1lanu1I to si:zf! tht: p,ip• -and :;tlaw the 1mslhHt 
ptacUca·I pipe sl:ie in the box provided. 

Apartment Building (typ.) 

120· •w~.1 

Paved Area 

j 

J 
Ji 

4~.f!L -- -- --- -- "'." - .... - ;,;, - 1"l- - .... - - __1,5§-40 ,1 
Br~alt Line · 



I 

PROBLEM STATEMENT: 
--

_,Calculate _ the P~.ak iUa.chs,rg• rs~e ftH a. courty11rdl :1rea and 
appropristelf si~e the p:fpe. 

iCONT,l!XT: 

ii' 

Ii 

T.be hinn -r{n~ 0lev -'irJ -.. -, ~ur,- 1!1:t:lwn :at the ~c,m,er1 of Uui . . . ~ . p , J . i ,. _ . ~11, _ ffS . . ... . , .. . . .· . . . 
, 'dr1in1ge._aree. 

H1Jf ,of the runoff from th" ap,utment ll)()f~i are d:ireeled into th~· 
,e'o-urtyarQJ~ · · · 

Dr.ainage lloe~:cQruilst Qf 9oocrnte pfpe, 

Tlui~uy· riaquirea th•l drainage Hnes be saedi ;u1ln1.tbe·RaUonJ~ 
:Method. T'lie._ RaUenal Method formula ia Q::. CtA 

The cJty require, that a ~O.-iQar stonn be u1ef with a r~infeH 
fritensity of 5.1 • per hour lo r all s,ite1 leH 'th~n 1-0 aore:s. 

Runoff ClleHi:clii:nls for the Ra:Hc-nat Method can be fr.iund In the 
L.A .R.,f. Reference-Manusit. 

REQUlREIJ,; 

• Indicate Ute.inverta:ndthe top ,of,frndwan &It1vationa in tttebpxes 
provided~ Thi ouUet mttst -be 1et· S:C 1hat tnere wm b:e Jio 
-$Lm,,tuuge (standing water) on the storm dr,aFn rhtrin; noirmaii 
:stotmflow~ 

:Mf:rdmum co,ver over 1he · e is 2\ . Ttle p4pe ii to. nave ; 1 
mi1nimum slope oUl:fl05 ft. . The max~mum V'Jtooity of the ptp,& 
is-s.• per second. lndi~ate 1he pipe tlope-in ,n,e b~~rx pJovided. 

· Cal~ulate Hte peak How rate -atthe propo&ed DL Show-the v'.1IYe 
(0) in the tnix proYidf¾tt 

Use the Marmfnifs E,q'!Jatiti1 Nom:agraph ,.hown ht the, LA,R.E;. 
Relerfnce Mrmual to site the pip,a tUtd th()W the em,IL~$'l 
pracUoal pfpe. s~:ze hi the bo-x prcrv-ided. 

t 

Apartment Building ftyp~) 

, t:20· Uyp~} 

Paved Area 

Lawn 

·-

t 
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,c:11c~,l1te the pe,ak dJ1~tuuge. raMr for 'ii courtyuij 11ma and 
approp.rlatelr site the JdPe+ 

,, 

CDN?EXT: 

Tbe h:19~ poinJ elevatk>.:111 · are . th own ,,d th~ r:orruHi of th& 
irainag;e ar.ea .. 

H1Uofthe rurnotr fro,m th~ apadmtrtl f:iQfs iu·1, d'ir,ecttd into tbe: 
,C;Q unytrd. 

Dmbu1ge Un«t.s; eo11l1t of concrete pipe. 

The ~4t~ re'qurre1 t,hal drain a.ge-nnies be:sl1z;ed using tlH~,Rationaf 
Me,thod. fhe Rational MeUuid 'formui1i1 ,Q = CiA. 

• 'The city' r~ui(ea that tJ.·. 50~y-ear storm, if 111e1 with .a rai:nfaill 
intenst~y ,of 5. ·1 '1 per hour for 'all sites t-ess than 1 Cl acre&. 

• RunoffeoaJficie·nts: for the Rational.Method can be,fouttd i:rJ the 
t .A.R.E. Re-f:eterJ'C,e Ma-rnurdi , 

REQUIRED: 

!I! lrUH<l!tht.the irrvtrt ~,n!ct Uhl te>p-of ~ndwtU ,, ;J1vation.tht U•~ bd!•xes 
pr~ivfid~d~ The Qo:tlet must b1' set: so Hutt th,er, wJU' ht no 
sur~t:targe (itanding waJ.er) oA the ~torrn, drat~ c:1urt11tg nontt1:l 
storm flaw., 

Minimum cover ov&r the pipe .11 2' ... The pfpe is to have e 
mlnimumalope of O.tlt)S fllft. The maximum veioc1:ly O'f 'the pipe 
is Er per secgnd. JruHcate. Ute :pipe, slo,iH.f 'iln the bol{prov,lde,d. 

C·af,culate the peak r1ow mte at the p.ropos,ed DI. Sh-ow Ute, value 
(Q) tn the box provided. 

Use U,e Manning's·!qu:atitm r1ih:>mcg;n.1ph 1hown tn the L.,tR.E. 
R.ifflrem:e Manu,,1 to s.iie the ptpe and sh{)W the 1maHe1t 
practica I ptp~ s:lze in 1:he !box provtded. 

' , Ill! 

I 
I 

I 

Apartme,nt BuUdin 
t~o· ttyp., 

~ •• • ~ ~-~N-, ,~- ~ 

R,dp LIM UY:P•, 

la.wn 

Pr~powJ 0.t ', 
Rim 113.QO. 



p:R,OllEI STATEMENT: 

Cal~tdat1:, tllf3J rMHak di1c:h1:r,ge i1l~ 'fer a courtyard arta ~nd 
appr~pdahl'ly $it& Uui plpe. 

,,✓- Thi Mgh point ele\t$tioni 1Je shown at Ute ,' cio,rneiri of ' the , 
drainage sriea. , , 

,., Hinr of th,e nmo,fl from.tb11partnuirrl ro0;f's a~ 'tUretted intr, the · 
QJltH1Y eu'd . 

• Dm1na9e iilies :Cl!)f:l:tlt'! cf' contrthi pipt. 
,. . .. . . . . j 

• · lh11_t1lty rnqu ires lhald r,lnflge Hnes be-siz~d using: the 'R 1th'.) ha.I • 
lhrth1ed:1 lb~ Rational :M'eU,od f arltnda is Q ~ C KA~ 

• The :city r~q,ulre1 ttud a IO.-.yea.r storm . be t,tsed wfUt ~ rainfall 
it\t~,titUy -tf 5.1 " p,e,,-fhaur fQr an 1mnr le11 Hnu11 O :a,crea. 

,., R mlof-f ®efficlenJ1 for. tbe :Rtrtlort,1,1 Meltt$)d Clll b:e ·found' irt' ffie 
L.,,A.R. E. Refsrem:e Manuat · 

R&QlllRIHk 

, Ind icam Ute invtrt and the top of ~~dwaH ~fev;1tirJtltln uu~ boxs.s 
1provided. The ,o..-tlet mutt be .· se:t 10, ttuat ttiem wl:H be· no 
surcharge (1:tandng l\fater) tn. ;th,e s,tcmm ctr1h1 d:u.nrt9 nornuu 
stt>rm no,w ~ 

• Ml~fm'Yffl= cover over the pipe. iJ: 2:'. . Tile . pipe Ji to have a 
minfm:tnn1lope oHJ.005, ft.lft Tl'le maritmum velooUy c:f the pipe 
is 51 per-~e,c011H.t Indicate :the, pl:pe sl~lfu.t in the ,b~x prov·idad '.. 

Cafeu:late the peak :flow rate al the p,ropos~dl 01. Sho,,v the value 
(Q) in the inn: pn.wid9d. 

Us,1 the, Marrntng•s Equath:i,n Nomr:,:graph 1hown b1: the !...;.t.R. E. 
R,eftrenc.FJ Manu~d ~ s,fze. the, pipe and sh ow 'Bi e:. smallest 
prnotic,iil pjpe ;ize in the IJo :tt _t,U'ovided . 

..;..J 

Paved Area 

Lawn 



eale:tdate, 'the, p!eak dis~har.g-1 rat~ 'for a courty;sr,a af&a: and 
,,:-apptopdately s:it:1, the 91:pe, - · 

CONTeX,T: 

T'he high p_olnt el.evatiorrs are: ·ihow~ .at 'lhe comer'; of 'lhe 
-arainag1 ar,e;a. · · 

HIJf of the, runoff' from thei apartmtnt roQ!fi, am di reeled inlo the 1 

tourtyud. 

Oramag,e Jine;s cotl&ist :Cd co,ncre.t1 p,ipe•. 

t :he city requites t'hat drain.~ge Hfti't l1ie tiied u1ir1;g -tt1e·R1Uonal 
M~1hodt The: Rafl't)nal MeUuMI fcrmu11, f1 Q,: CTA~ 

T!h~ :CHY . tdr11 thats, so~year sto.rm _be us•d,v:iU1 ,a rainmH 
hU~i\lity-of · ;,111 P't :r hour for ell site$ les.s-tturn '1 !l a-er-tt., 

R unoffcm!'fflclen·t& for the fb.t'tl;a,nal M,etl\CJtd ea.fl b:e fCKJn cf Jn the 
L.,A,lt!. ffef1mnce•Ma1n1alt · 

REQUtftED: 

indic~te ·the invert. and1he top cf end\van elevations rn the boxes 
......... p:rovtdedL fhe :n,Uef: must b:e :s-et -&o that there 'Mill ~e no 

11.uch:argie: :(standing -watefl,on the atorm dril!ln: durtn,g no.rmal 
&lorm flow. ~-

M~nim,um cover ,ovtr the :PiPf ~s 2·1~ Tbe· pipe 1:s- to ~a~ a 
minimum 1lop1 ofCJJ05 ft/ff~ The maiimum velo~Hy of'lbe ifJipe 
ti tr per f11cbnd. h:1:d l~ate the pipe s.ao,pe in tte, box pt~V"li:l~d~ 

Cateufaite, the peak -raow rate ail the 5u;aposed DI. Sn9w Jht vaiue 
-(Q) in 1he bO'X pt~Vlded. 

U" ttuf M~1rni119 '$ 'Eq;uaUon Nomog,raph shown in the L.ltR.E. 
R-efftence MtJnuaJ' tD 112ie the pipe an:d stiow lh-e smanest 
:prac-'tittl piflS: &f;Z,, in th l lH>X pmvidect 



P ROBU!t4 STATEMENT: 

,I 
.I 

·ctah:ulirte lhe pet! k ·dl1c.har!fu.l rate ";tor a cot.nty~ua: 1uea and 
a;p:pr;;pria:t&ly sir~ the. p·ipe. ···. 

cotttex·,: 

The high point etevation-s :tue .s:nown .a·t 'ihe ccrneJs of th·e 
drain.age area. 

H aH ,of th,e runroff ·from; the apartment rt1,of:s .. are dlr:eieted In lo tbe 
court,-.aroi. , · 

~ ¥ ' . :i 

Drai1u1ge line1 cohsis:t ,cf canc;rele pipe .. 

Tht cill requires that dr:aliuig~ Unes be sized Q;ting lhe Rath.uuit 
M1ethorJ. The .Rat~onal Metti)d fo.rmu.ia :1~ Q ;!! ClA. 

The cit-;t rtq:uire1· that a 50+JJtar a:tormbt used with a rainfeH 
intijFJ$ity (Jf. tt1· per hour for aft sites l11ti th:an 10 ~cnHk -:a .. ... ___ ; 

R.Lmon ~oeff1(:;f,,u1ts for thti Rational hletnod can 'llelotrnd hi the: 
.LA.Ft.I!. RitJlere,nc.e Manttal. 

REQUIRl!D: 

• lndlte:tethe ·. · nd the t · o:f cndwaH elevations in the boxes 
provided. riµtlet mu:s · ; ,~re wm be n:o 
sureh_arge (stam:Hng w1hu) an the 1to,rrn dn.lin during• normal 
stQ(ffl ftow1-

M rnimum1 cover ovar the pipe_ ; . , 'the pip,e t~ -~, hiv~ 1· 
· · '··· . Th . lmum velo¢ity Qf Uui~'tspe 

.. ...,._,.,,,...,..;~~~--!"""'.'.'.'_ Jl:p-e-11dope in the box provided~ 

Cal'C!Jlate the p,eek; flow rate, at th:I Pr<l:P,OSed DI . ShOW' tht val.uie 
{0') ln the bco>: p rovid,ect 

Use the Merrnitrg·s Eqoauan N,or,u)gr.aph alhow" in Uull L.A.R.E', 
Rtffr11n(;fJ· Manu,11 IP siz;e lhie pipe and 1how fbt tma1h:ard 
prt!l;Ue1fi pt~e stze in the box p:rovided. 

I 

i ., 

I 
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Gr,ad,e the ~ite, a:r,a- ilflciicate~· wi:thln U1e contract 
lhtdt lin$s. . 

RJ&QUJRED: 

Grade U11e pasrk;in,g ~ot wtlhtn lhe grar.Uenls 
th(}Wfl. , 

AJI run.-off from thl!.pairldng l(Jct shal I dra In fnt•o 
l:~e tir$ln Inlet lo th:e eri.tranc,e drive. 

Qlvart aU surfac:e run .. on arnu:rid the p,ukilng 
!tt 

S.IHlW iU\d label au prtip(llf!d r coratQUffi and 
m•eet exi1tlng •etnltoursi withiJt contract. limit 
Unes. 

Provide spot ,ete.vatiOO$ l'n the bll.:tte1 
provided. · · · 

MI irrtain at leait 4• of c:ov,,r over the a,:rdsUng 
s¢.n:tli:ary sewer pipe, 

JAalntain at least 11 of c.ove-r o\ler the s:torm 
pfp:~ ~oeated under tine irntranc-e drive .. 
!,Unrmum pif>I i1ope 11 0.5%. l'nd icat'e, plpe 
l~verti t1l ,eacn end of the pipe. 41 

On all t1npaved 1urf'ac-es, the minimum 
~radi·ent ls to be :2% and the maximum 
gnn.Uent is to be 3:1 . 

s -a,te the e::dsth1g tree . [lo not g:rnde within 
the d·rip,m1e ·of the tree. 

Drairuige from unpaved surf;ices shmJld n~t 4-i 
·fh:nv t:Jntn the-paved st1rfacea. 

No · 1dditlonal r1e:t~i41ing ,,nans or drain§ffw: 
stn.Jnttuei are permHt~d-

51 
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P.ROBU:.M ,STATEMENT: 
. .. 

. \ 
~ 

.Grade the s1te area Indicated -wilhln the contract 
Uma Hm,s. 

R1EQUIRED: 

ft'Or -\\ 
' "~ .. ,· ,· .. · .... > ·-.·.--. '\ .\ •' - · _ ,. ~ 

111 

-~ ,. i 

\ 

tirade the parldog lot -wu11 h, tne g radiftlil& 
.. shown., -

AUrn:.._·.,U,tr mt'L,.•· a t.innlotsil. ' fld'r i , · ;• "' ·· ~ .... n On J! On• l•S,P ,, rl'i; . ~ "·- . 11e.J . , ', i fl mio 

y 

... \,',. 
·, :1'1,.~ 

i" , I ... , 
' ' . ' · 

I 
tht' drain rnl'et in the e:ntrtu1ce dr t1'e~ 

I 
\ i 

49 .., \ / ;, 
-,,.,,., . inlH' ... · ·· 

Oh,•t au s,utfac~ nJn-cff arouJ1d the parkJRll 
lot 

Show eml label an proposed 1 J cont.ours aJ1d 
me.et ex1sttn9 contours wUhln contract. U:rnU 
lines. · 

P rovfde spot elevaHo ns in th.e boxes 
provided,. 

Maintai'11 at ·1east 4 ,. of to-ve r QYf1t 101 e:;d$-ling ~ -
sanitary sewer ;fp,e .. 

Maintain ai lea:&;t 1 • of cover over the storm 
pipe' roc.ated under lhe· entrance drive ... 
Minimum pip,e s1ope hs 0Ji'%. lndiea·t-e , pipe 
imrarts ;d em:b end ·Of th'e, pr,pe. 47 

On. aH unpaved :sun,~e:s1 'the mfnlmum 
-gradient rs to be 2·o/o. and tile maxfmum 
gradren:t is to· be 3~ 1. · ,, 

Save tile existing tree. Do nol grad Within 46 the d rtplin e trf u,e ·tree .. 

"' .. ,1)1! Inv,. • · · · ' ... 
< ' 
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' ~ ~~ 
' 06.. 111:,..._ 

":I!'-- .. 

... ~P:!11-'--, ____ ¼~~-t -52 

'V\ 
~% I 

\,0 
E ·. 
·W ,-
:0 0 
ON 

A 
LL. 

Q) 0 
·~+:. a.. ::s 
Eo 
ffl J"rt 

UJ "'"'' 

Scale: l'" 20' 



PR,OBL!M STATEMENT: 

'tSradle the sita area 111.dJcated w:Uhin the eitntract 
Hmit ,Unes. 

,SQ, ·. : 

REQUIRED;: 

Gi~de. the padd111g . lot Within the gradierUt 
1!howrt · 

AH run-off ffOtn the,parkin1 fat sbaH drain imo 
the dJal~; lnl11t in Uhl '~~tt\Ulte driV-1\ 

0 ivert aft s11 i1rf:QC6: ru · .. :ff -- ro .· d t.,.· . , t." -, ~ . \;f .. fl Q a Uf'L uft (lafJ\Hl9 
let . 

• Show an(Jlab1,t,all proposed P tontou;s, pnd 
mee't &xliliig c.orttDt01 ,ratMn ~onrset nm~t 
Hnee;. 

• Provide sp,ot .ele.ve1Hon1 ht the boxes 
provi~ed< 

• •• slntsin at te,ast 4" of' eov.et over the e:d,Hng 
sanitary sewer pipe~ 

Marntafn art :1ee1t 1 " of cover over ·the tiorm 
plpe located: uruier th& snt1,u1:cl) drittt. 
·Minimum pipe stope is 0Ji%. lmttcate pf:Je 
inverts a.teach end of..the pi;pe •. 

O·n :aH uop1v,ed ·;11rr1.tte1- t:ht minimum 
* gr,ad¥ent ;s to be, 2% an'd 11,e maximum 

sratH-e:nt is w be 3;1. 

• Sa·\te ·u,,. t3Xl:s:tlng tre·e. Do not gr~de· within 46 
the d ripline of the tree. -.... . 

• .orainnge from unpaved surfatces·should• no·l 4:5 
flow onto the paved su rtace:s. 

• No addithlrl-~l reb11inirtg waflt, or dr.atnage 
structures are. µ.(trmltted . 
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P'f<DBLEII ITAT!MENf: 

• ·Girad•· th11 :$'i:te :iu• indicated within the, ,comr1ct 
HmJt Hrtti.. . . 

R'E•QUIRED:. 

G,rad,: the- paildng lcrt withnr11 Ute gradlent:si 
shQwn. · 

AJI run .. offf•rom U1e.1larklng fots:tudl draln rn.to­
·tht dr~in inlet in·the entrance drive;. 

Dfv.art :t\l surlaoe ;run.aff'an;itind the Jatidt:lg 
Jot.1 . 

:Show and labeflt~ propo~ed f' cont°:u~ and 
lt'!rtll"l -txisUnt tl'OlllOYJ'.i within (';Ontract Uml:t 
lines~ 

'.ProvHla 1ppt el,evatl~ns . in the boxes_ 
proV1rl1-d. 

M al,ruain at least ,r of cover over the 1;xistin9 4S: 
sari1•~ry lews,r pipe_ 

Maintain at least 1i o! cover ov,er :the ~torm 
pfpe located io1de:r the entrance ddv~. 
M,kninium pipe tf-o_pie Is (to%.. Indicate pipe 
lnverls at ea~h end ot the JJlpe. 41' 

o,n an . unpaved surfacis the mirdmum 
:Q:rtdlent 11: to be 2% and the maximum 
gradient is to be 3: 1. 

,. :s1ve the exlstlng tiee. Do not grade within 
Uie· dripHnta of the tree. 

. ' 

10~:inage.f'f.0:m unpaved surf'leeis :should not 
now o;r1to 111-a J111·v~d .s:1Jtf.ace1 .. 

No, addiUonal retaining ,~'.!Is o, drainage, 
strtu::ittires an.f permttted. 

45 
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G:rade HH) slle ar,ea tm:lh:ated wUhin the contract 
Hmit lin&s. 

R;EQUIRED: 

Ii 

Gra_de the parking tot with!rt th'e gr8dient$ 
shown.., 

AH ru n-pft trfjirn tht3,p,arrdflg lot $h aJf on~ in into 
the a r:alA ina~t in the entranc~ d riVC;t 

~how ,and labe·l .all proposerJ 11 o.ontQUf~ and 
me-et exisiing ~orttot.tM within torrtra~t :limit 
lh:tlsl. 

P0rovie:hi SpQf 1levaUon1 In ·the bo 
provided. 

M![ttt!in at IE1att4' r.,,f cover ove.ru,e eristhig, 
11rdts,ry ;,ewer :pipe .. 

Maintain at tea:s:t 1 " of cover oArer U1e storm 
Pi;pe, J;i~~ated: .J.ind et Jhe tmtr~n ee . drive. 
:Minimum p:r,pe plo-p, e is tt 5%-~ Indicate p ~pe 
jt,vtuts. ate~(;tf1rMI o'f ur, p.1pe. 47 

Orr adt 1.u1pirved suria~n Ute mirtiro!Jm 
8:f'.8di~!l~ . is 'lo be: 2% and ttH! m@l(irnuirn 
gr~difr:ltis-lo be 3:1. 

Dra~n . ;from unpaved ;urf:~ces should; not 45 
flow on·to· the pav~d st1rfaces:. 

No aiddil'lonal ,,tai:n~ng v1,dls o.r dr8ins,ge 
'1lr1;Jc1ure1 are permitted. · 

:e..~sti119 
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PRO'BLEM STATEMSrtr: . 

Ott.de th~ 8it11 ar,ea ·Indicated. •wittlin the C;tHatutct 
Umit lines. ·. · · 

'REd:UiREDr: 

• Gr~de the parkin•g lol within the g:r.1ilients 
sho,vn. - ·· 

AH run..;of-f from tbe,parkiJJg lotth'•H drain btto 
th~ drain, inteUn the ··e.ntmno~ dlrl'M't" 

Dfvert a1:1 sur'hai:'.e run-off ~:r,oijnd Ute .tParkinf ~L . . , 
·-fl! 

"\., S ~ow @nd labet ,11 R,ropo~d ·1' ecrnto.uim and· 
me~t e;xisBn;. co,ntdurs \\lithin contract HmU 
Untt; . . . 

1~ • 

Provide: spot &levations in tilt ifo~,iS 
provided .. 

Maintain ,irt ie1ud 41 of co!'if,e r· ov·er the e:dsltng 
sanitary sewer picpe. 

, , , 

Mai11tain . at feast 1 t of cover over lilt storm 
. pipe iocated under U;e . f.mlranee drive. 
Minimum pipe slQpe, it 0.5,t,. huHea• pipe 
invert, at .,a.eb e-nd. i.d the pipe.. r 41 

OQ au u.npave:d 1,urfaces the mtnimum 
gnufient is 'IO be 2% an1d Utt ma1dmum 
.gradient is to tul 3:t . 

Sav;e the, e~)tisting tr,~ .. OQ! no'\:grad, wUh:in 41 
·th't d tip line o:r the tree. 

Dta:i.raage fr;m tmp:aved surfate:s shouild not 4! 
ff.O\fl onto Ute p1Ved StJrflCfH,, 

No additional retai:nlng ~,ans or ~ra;inage 
structures .are ·perml'Hes·, · 

45 
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Grade 'the parfdn,g lot wtthin· the :{U'~cHen11 
shown. · 

Aft~ run..cff fr:om the:pa rklrt9 irrt she U: dra t:n tttto 
the dndn 1ntet, In the ,entrance drlve • 

• , Dh1 · II surface n.n1""0ff ar!HJ!ntHhe parking 
lot 

• ~hciw ind ta:~el ~u J)fop,osed 11 contours l.Uid 
nu1et e:ld1ting ~,pntoum withh1 eontraet limit 
fl~t$, , , / 

• Provide 1:pot &ievadon,a tn th~ bo,xe, 
, provided~ · 

• Malrrtain at lefasl,4l of cover O\ferthe,.~;d!dlng 4& 
sa.nilary ieiv;er pipe~ . . . 

• Mafntafri at le,ast 1' of C-O\te r ovef 'UuMito:rm 
iocated under U1£? @ntra.n.ee ,driv~. 

in imum pip,e sl<Jpe ls 0.5~. hidloata piJll 
in·v.erts at, $ach et1d of the pipe, 41 

On aill trnpa,ved surfa:ces the ndnrmum 
gr1dlil:n:l is to ii,e 2% and the nMaximum 
gracUent it to :be 3.t1 . 

Save the e);i,ting tree. Do tHrl grad:e with~n 41 
the dripJhle of the trte. · 

• O~tnage f.rom u~p,aved 1r11Jri~e11rs shcu!ld n<J:t 4:5 
flow onto the paved surf ac~ 

Na additlomil r9lafning: walls or drainage 
struct:unl! are permftle'd. 

I 

.; ___ ...... ~,.~ , .!$.; 
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PR.QBL!!M STATE'MicNT: 
\ , 

' . '\ 
'$~. 

Gr1d1 the, slle area iru:ircined ,vithin, the contr;u,t 
Hmil Un&$. . . 

" "' ' ' .\ .. 
...... _,...---..,dF 

JU!QUlRED: 

• 

t! 

Grade Hie ptirtdng tot ,vUhiri the gradranl-. 
shown. · 

AH rn n..,off from th1.park+r19 lot, haU dratn hno 
tht·•dr1lrt inltt tn th~ enlna1rt(;~ dtive., 

:~+.v· er• aH aur&lc ··. · "" ·. ·,., .u · ·. · . · A ·the .oai\'i;Jnni.•· fi.l ' ''· " ' ·,, · .B' l ,ffc.tfi OP an:iiunu '' ,r- ti' «JI 
tot · 

a: now and labtff an proprutEHI 11 c,onto:um ;ui:,eiJ: 
me,el exi1llng tontaur:s withtn contraol nmn 
l.iifUl'-&:. 

P:rovide spo-t elevaUons in the boxes 
p,rovhhut · 

Mtdntai11 at least4t of cov"r over th&- £Udr5Jtin{l 48 
&anltei;ry 1·ewer pipe. 

~hiinbiin at least 1' of ~over av-er the storm 
pipe· lo,e~ted under lhe e nlranee drive. 
Manimum pipe stop~ ts o~.~·t ~ Indicate plipe 
invertt at t~h eri:d o:f 1he ptp,e. 41 

-Orr ~JI unpived· ,urfa~t, lhe minim:ym 
or~ditrd ii to be 2% .am:1 the rna::dmum 
gr:adli~nt i& to be 3~1 . 

S,a.tV@ the· existing hfl. Do ti,~t :gradie within 48 

~~­
I 

' \~ 
' ··,\·'··,,,,, 

·. '· ... . ' .. ... 

~. 

the drip.Urul of the tret, -.

1 
.... 

Ominage from 1.,mpa1ved surf;au:es s:nouid not 45, • "''" .... ·-
now tlnto the paved surfaces. -~ 44 - -~,- -

1'-h)-additional ~tairllisng wa ll~ -or. dri:irH11g'8 .. ~]~~·~· ~. _:.~---~~.--.-">_-.ET ... ,;·,· 
stn1ctu,res a:re permitted. __ . __ ~·· ~· _ - . __ -~ 
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·Grade, tht sftJiJ' area indica:hnl 'Vllilhiri ttie ,eonl1ae:I 
Um It Hntt •. 

RI QUIRED:: 

• Gi!de tht1 parkhi~ lot with in the gnuUentt 
thown. 

• Allrun~offfrom the,partdngJots.haRdiain into 
Ure dndr-1 :r:roet in th1 ·entra~cerdriv1. 

Oived au 1urface run .. ,off a:roond the· parking 
~l • 

• · Sh'(iw ~nn.t label an propos11;1d 1' ·CQ·Atourn Jnd 
mteit ,~itmng eo nt~u"' wrtb;tn ~tlrUtt~t limit 
Hnet~ 

• P r~vtde ~ pot e;levatiorts · in the boxes, 
P,il"O'\"td,ed. 

• Maintain ;it least 4i ofc:Qvtr ¢\ina,rthe existing Ml! 
:$i1Ui:it.;.;ury sew~r prpe .. 

,,,,,,... . 

• 111:intaln a:t lea$l 111 of e.ov~r ~ver 1hl ,torm 
pip1 to~ted ~nder the ertir.ance dtiV't. 
Minimum pipe 1Jcp.e is 0.5~. tndl;am: pipe 
inverts at •.eaeih end of t'he pips·. 41 

II 

On aH 11.n1:p:avetf surl;;ees. the mlnlmtJm 
;riu.Hent is to be 2% and the maximum 
•enuJitrnt is to be :ti. 

Save the ex•stan:1 tree, Do not grade wilhln 41 
the 'drilpUm,, ot ttle: tree .. 

:o raitlage from uopea vsd iu rfate,~ ,a,ould not 4'ii 
nov, 0F110 the pav,ed s U;rf ae.e1. 

No a:ddiUonal re:tainrflQ ,,rails, or dr;tinag~ 
structtJre.s-are pijrmitted, 

44 
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·,; _n1d!e th.~ site, area ineHcate,d within tb·e contraet 50 
ti·mu ur:u,,;. , · 

AU run·~oft.frotrl,fhe.piuking totshaU dr1,i11 Into 
the ;r1i, e e.n'tmnoe·drive,. , . ........,_,,_, 

4:9: , 

o
1
• · f

1
vert all surr;ace nm:!.,ff .araun~ ~he Rarfdn,g 

Q; .t . .. .. ... . 

Shc,w.aw.t Jabel arl propo.s,,~:~ti9nCourii a~d ~ 
m,l!et existinQ ,· contours witnfn \cof)tt-Gt ~imit 
lines~ 

Pr1Jvid.e UOLJ!!vati¢HtL,.jDJ,_j~ ""*. boxes 
ptGY[dtd. ·. . . . . . n. t,1\ . 

. , ,r'tl 
M:aiir,taln at leas(4,t. of tiover · \re rthe exls'Hng 
~uinJtuy 1ewer pt :. · · 

•. · .. r.~ .· ~. ·· ·· ..... . 
Malntatn at least J 1 of :co,v,er o·ver Uut stet ·: 
pipe l'.Q(l;lied, I) mler . 'llr~ SftlrQn'l"e ·.· , ' .. 
Minimum pipe, alope is; ,Q.Sfi. tndJta:te _pip~ 
invtrt.t at ~ach ,iu;d of the pipe. 4· 

On a~:I unpaved ,s.udao&.s the·.· mfnl'.mum 
gradient. i.s to btf 2% :and tne ma·x:imum 
9.tadient is to be 3~1 ...... ~,~" J , ~ - . 

Sav,t Je:dstt:ng 1,~ • . Oo not gnude wflhitr1 
the dd ... · > -~f the tti•G·. .· •. . ·%• ·.~.: 

, ""- • ~ ..... . t,f&. 

4t 

,, . / ' ,· , 

Dr:aioage fro"1 unpav")d surraiee1 tlu,,ufd :rtot 41 
How onto tbe paved $llrf1ce1~ 

H,o aiddltlonai mtainiog walls or draiflag;e 
:strnc11Jr11s ue permm~d. 
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• 

G e~d ~· the site . a:r1a indicattu:I ~vJthln ttle eontnn:rl 50 ~ ' 
lim'it: !1na1~ · 

REQUIRED: 

Gr;urJe lhe ,arkinJJ lot within ·the gradients 
shown~ · · 

A.111 rt[n-offfrom tne_puJdng, lotsnaH drain into 
Ur~ dr1h1 htfei in th~ t1fftra·mte ·drive .. 

D iverl all surfaee ru:n, ... off tucuJn:d lhe parking 
lot 

Provide spot elevations in the boxe1 
provided . 

. Maini:aln at least 4' 10.f 0;over overlne·t;,:islingi 48 .. 
saJHtar,r sew~r pip~•- ~ 

M1iotadn 1u lea.st 11 or cov~r over the s.to:rm 
pipa lo<1attH1 utlde.r the sntnrnee drive. 
Minimum pipe :sbope i1 ·0,5%. lrtdica·te pl1H1 
invevt1 st each end of the p,;pe. 47 

o,n .all unp<1ved ~u.:rfeoe.·s the minimum 
griuHent i.s: · to be 2.% and the maxtmum 
gra.-dhmt it to be 3:1 ;. 

·Ss:ve the axis-Ung tre,tt. Oo not -gnilde withln 46 
the dripHne, of th~ tr,ee. 

flrainaiie from un;ru:1v;eid 1urfa~e1 shcufd :not 45 
now eirrto the pa,ved rm rfsces. 

No ad4;i'Jtio111ai: reta1nin9 wilb;: or c;fT;einaiie 
struct~r,s ,-r, permitted. 
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PROBLEM STAT:EIH!lNT! 

Grarhi, the t lte area in,dieated witt1ln the contriud 
limJ:I Hrni~,, . 

REQUIRED: 

Gra,de the parking lo! within the, gradients 
lhOWll ~ ·· 

Ail run .. off fromtti,rp:fnking lot shall drain into 
the drain inlet in the entrance drivt. 

' Orv-tut 1,fl Sijrf'ata run""otf around th& parkt'ng , 
~t . 

,S hO\V and lab1ei' all prop.Q$EUf 1 1 ton;tou lfS tJ1d 
mee,t axisti1lr, eontlfu:ra witnh, ~o.ntfs.ct limtt 
line&. -

Ptn\i.'ich1 spo't ·eJe1v1Utm:s h1 lhe !box&& 
provid,ed, 

hlafntatn at least 4' of cov,1;1r ov~rtbe existirig 
1-1nUuy s~wer pipe. 

,. 
Main min st least ·1 r i0f cover over the storm 
:piif)e 10c1ted urHle.r nui entr;:nc~ drliVft, 
Minimt.un pipe $,lo:pe i1 Cl.5'%~ lru:f icete, pjpe 
inv~rt$ ~l eaeh tnd 6f· the plpe. 

Ori . 1U unpaved. suffacss:· the mitdmum 
gtadie.r;t ii 'to bt 2% rand l:he maximum 
9·:Pdrent it to be 3:1., 

Save the, .e:dsttrag trie . Do not gra~~ w-ilt1in ,tj,6 
t ile d ripline of the tree, 

Draimage from unpave·d 1urf1ces sho,uf,d JH>'l 41 
flow ;nto tht P~ll'id I Uff,~ces:, 

No additional reta ineng wans or dr,~dn.age 
itm~tu res are :Pi rm Hite d, · · · 
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