
Geology 351: Geomath  
Computer lab -Organizing Complex Computations in PsiPlot & Excel

Estimating Maximum Sustained Yield from a Pump Test 
 
The probability of making errors increases in complex computations where 
numerous organizational and computational steps are required to arrive at the 
solution. The estimation of maximum sustained yield from pump test data is an 
excellent example of numerical analysis that involves several transforms of the 
raw field data, combined with logarithmic and regression line computations, and 
a mixture of different units in which the input and output data can be reported. An 
error at any stage in this complicated process will yield an incorrect answer. In 
this lab exercise computations are structured to help you minimize the chances 
of making simple errors in a long stream of computational steps.  
 
While the initial key to success is to thoroughly understand the background for the 
mathematical process that is being performed, Dr. Rauch’s hydrogeology course will 
introduce you to the underlying theory associated with this example. This exercise is 
taken from one of Dr. Rauch's class handouts. The brief discussions presented in our 
class provide a basic summary of the main ideas involved in this procedure, the 
measured and calculated quantities, and will hopefully, better prepare you to handle 
problems encountered in his or other hydrogeology classes should you take them in the 
future. 
 
Of equal importance, is the need to summarize the steps taken in the analysis, the 
definition of terms, a list of the equations you will be working with, and the set up and 
sequence of calculations to be performed.   
 
Q - In a pump test, water is removed from a well at a constant rate Q, the pumping rate. 
This rate is usually reported in gallons per minute (gpm). Q is also used later to 
represent the maximum sustained yield, which will be one of your last computations. You 
will often encounter situations where the same symbol is used to represent different 
variables, so you just have to keep the application clearly in mind to avoid confusion. 
 
t – The time since well pumping was initiated and t' - the time since pumping ceased. 
 
su - The basic data collected in a pump test are the depth to the water surface (d) in the 
well and the duration time (t) of pumping. The value d, however, needs to be 
transformed into a number related to the depth below the undisturbed depth of the water 
table in the well prior to pumping. This depth is referred to as the static water depth (ds) 
and ds is subtracted from d to obtain the drawdown, su. (su = d-ds) 
 
m – the initial saturated thickness of the aquifer. 
 
sa – The drawdown is further transformed into a quantity referred to as the equivalent (or 
corrected) drawdown (sa). sa=su-su

2/2m. 
 
t/t’ - During the pump test, well pumping is maintained for a certain period of time and 
the characteristics of the water table “drawdown” are observed. The variation of 
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drawdown with time provides information about the transmissivity and hydraulic 
conductivity of the water reservoir. However, transmissivity and hydraulic conductivity 
can also be estimated from the recovery of the water table following the cessation of 
pumping. Hence, the independent variable, time, is a variable that is relative to the 
process being studied – drawdown or recovery. The characteristics of recovery are 
followed in time relative to the time when pumping stopped. This time is referred to as t’. 
In addition, water table recovery is not simply a function of time since pumping stopped, 
but is related in a complex way to the duration of pumping, Recovery after a long period 
of pumping will have different characteristics than the recovery after a shorter period of 
pumping. The ratio of the times t/t’ provides a measure of this relative time – the time of 
recovery relative to the time since pumping began. 
 
log10(t/t’) – The relation between sa and t’ during the recovery phase of the pump 
experiment is logarithmic. sa ∝ log10(t/t’). Hence the base 10 logarithm of the ratio t/t’ 
must be computed.  
 
As evident from the above discussion, estimates of transmissivity (T) and hydraulic 
conductivity (K) can be made from the pumping and recovery observations of 
drawdown.  
 
The mathematical relationships of T to s and t are shown below. 
 
Equations for T and K derived from pumping stage observations 
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 the above equation becomes 

)(4/303.2 slopeQT π= [(gal/min)/ft]    2) 
In these equations s1 and s2 are corrected drawdowns (sa).  
 
The units assumed in formula (1) and (2) are gal/min/ft. If you wish to report your results 
in ft3/d/ft then multiply Q by1440 min/day to get Q in gallons/day and divide Q (in 
gallons/day) by 7.48gal/ft3 to get Q in units of ft3/day. If you measured drawdown in 
meters, then you would have to convert feet to meters using the conversion factor 3.281 
feet/meter.  
 
Equation 1) or 2) above (in units of (gal/min)/ft) can be computed directly in units of 
gal/d/ft using the following equation 
 

)/(264 slopeQT =  [(gal/d)/ft]     3) 
where πy/41440min/da x 2.303264 = . 
 
We could make the further conversion of gallons to cubic feet and write T as  

)/(3.35 slopeQT =  [(ft3/d)/ft] (where Q is in gallons/minute) 4) 
 
Perhaps the greatest potential for error in these calculations is in the unit conversion 
process. In the following example, the units of Q (the pumping rate) are gallons/minute; 
of s, feet; and of time, seconds. The result for K will be requested in (gpd)/ft2. 
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The hydraulic conductivity K is  

m
TK =         5) 

and is usually expressed in units of feet or meters per day. 
 
Equations for T and K derived from recovery stage observations 
The recovery stage estimates of T are almost identical. However, the time variable is t/t', 
and the plotted data form which the slope is derived are s vs. log(t/t'). Hence we rewrite 
Equation 1) above as  

)(4/)'/log'/(log303.2 1211102210 ssttttQT −−= π   6) 
 
Maximum long-term sustained yield 
The long-term sustained yield (Q) is written as  

)]/(log1055/[)( 10
22 rRhHKQ −=     7) 

The expression contains some undefined variables. H is the static saturated aquifer 
thickness above the well bottom. H=m so nothing new here. h is the height of the 
water column above well bottom during maximum sustained pumping. R is the 
radius of the steady state pumping cone of depression in the water table, and r is the 
well radius below the casing (outside radius). K is still the hydraulic conductivity. 
 
In practice two estimates of Q are made using K's derived from the pumping and 
recovery phases of the pump test.  
 
 
 
 
Background on the PumpTest Data for this Lab Exercise 
The following data is taken from Dr. Rauch's handout Aquifer Pumping Tests and Well 
Hydraulics.  
 

HYDROGEOLOGY WELL PUMP TEST RESULTS 
 
On Sept., 27, 1995 a pump test was conducted on the new well drilled earlier in 
September.  Henry Rauch of W.V.U. conducted this test, which was witnessed by 
Richard Cato and two of his assistants.    As a result of this test, both Rauch and Cato 
concluded that this well is very adequate for the W.V.U. Forestry Division's needs as a 
water supply. 
 
The well static water depth was first measured and was found to be 74.11 feet below 
ground surface; then the well was pumped at13.8 gallons per minute for one hour, 
resulting in a drawdown of the water level by 54.21 feet, to a new depth of 130.42 feet.  
Many measurements of pumping rate and water level depth were made during this 
pumping test phase.  The pump was then shut off and the water level depth was again 
measured many times for the next hour during which the water level recovered to a 
depth of 96.03 feet, representing a 63 % recovery in water level compared to pre-
pumping level. Based on the measured data, the estimated maximum sustained yield of 
the well was calculated, using aquifer transmissivity (T) and hydraulic conductivity (K) 
values obtained from both the Jacob straight-line time-drawdown method for the well 
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pumping test phase (Cooper and Jacob, 1946; Jacob, 1950), and the Jacob single well 
recovery test method (Jacob, 1963). The T and K obtained were then used to calculate 
maximum sustained well yield (Q) using the equilibrium well formula given by Driscoll 
(1986). It was assumed that the tested aquifer is unconfined, so that appropriate 
formulas and data corrections were applied for unconfined aquifers. 
 
Pump Test Data 
In the table of pump test data below, clock-time has not been used. The reported times 
are in minutes since pumping began. The following data are provided on shared or 
common drives. 
  

Observation 
number 

Time 
(minutes)

Water 
depth 

(ft) 
1 0 76.21 
2 5 89.14 
3 8 93.92 
4 10 96.78 
5 12 99.42 
6 15 102.63
7 18 105.63
8 21 108.63
9 25 111.66

10 29 115.19
11 33 117.87
12 36 119.69
13 41 122.41
14 43 123.47
15 47 125.42
16 50 126.79
17 55 128.5 
18 58 129.83
19 60 130.42
20 63 124.89
21 69 120.12
22 73 116.92
23 77 114.41
24 81 112.03
25 91 106.24
26 101 102.3 
27 109 99.31 
28 116 97.2 
29 120 96.03 
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The following illustrated lab discussions take you through each step of the calculations 
for analysis of the drawdown phase behavior and computation of the maximum 
sustained yield. You can carry out the analysis using either PSIPlot or EXECL. Pages 61 
through 69 present the computational approach used with PSIPlot; and pages 70 
through 77 present the Excel computational approach. My lecture presentation may be 
given using either of these approaches. 
 
 
 
 
To Start: Open up a PSIPlot spreadsheet and enter the above times and water 
depths. Label your columns time and depth. Next transform time to t (in days) and 
water depths into actual drawdowns. Transform time in minutes to time t in days by 
dividing time by 1440 (the number of minutes in a day. The time in days is listed as T in 
the PsiPlot worksheet shown at the top of the next page. The actual drawdown is water 
depth minus the initial water depth. Use the Transform option as illustrated in the 
following figure. 
In the MATH TRANSFORM Equation DD = D-76.21, DD stands for the drawdown (or 
su in the above descriptions of terms). Note that D also incorporates the additional height 
above ground surface to the top of the casing (+2.1 feet in this case). 
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Use the transform option again and take the 
log10 of the pumping time in days (i.e. log10(T)). 
PsiPlot’s log10 operator is just log10.  So your 
transform operation will look something like that 
at right. Emphasize that T is the time in days. 
 
 
 
 
Your spreadsheet should now have the following columns of data (see below). Note that 
the first cell in the column logT is blank since the log of 0 is undefined. 

 

NOTES> 
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Next compute the corrected drawdowns (sa), where sa = su-su
2/2m. In this 

problem m, the static saturated aquifer thickness (m) was found to be 229 feet. 
Depending on your own notation, the math transform equation will look like that below.  
 
 
The pumping operation lasted for 60 
minutes. Hence water table recovery 
begins at time =60 minutes. t' the time 
since pumping stopped will equal time-60 
for all observation times following 60 
minutes. To undertake the estimate of 
transmissivity from the recovery data,  
copy all times of 60 minutes and greater 
from column 1 to column 6 and label that 
column TRec. 
 
Then use Math Transform and subtract 60 
from TRec to obtain T' (i.e. T’ =TRec-60). Your spreadsheet should look like that below. 

 
 
Finally, compute the log10(TRec/T') (i.e. LOGTRAT=LOG10(TRec/T’). This variable (I 
called it LOGTRAT (log of the ratio of times) is required in the analysis of recovery stage 
data. Don't forget that the log10 operation is performed using the PSIPlot operator 
LOG10. Your spreadsheet should now look like that below. 
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You are now ready to plot the drawdown data and undertake the slope analysis.  
 
First, let's work with the pumping stage data.  
Generate a plot of the variables LOGT vs. S. Your plot should look similar to that shown 
below.  
 

The pumping and recovery phases of the water table response are easily identified in 
the above plot. The slope (Δs/Δlog10t) should be calculated in the highlighted linear 
region (see highlighted points in figure above).  

Pump Test Data
0
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-2.6 -2.4 -2.2 -2.0 -1.8 -1.6 -1.4 -1.2 -1.0

LOGT (days)

RecoveryPumping

 Compute slope in this region
for the pumping stage analysis

 
Next, you will have to isolate the 
data in this region of the plot for 
analysis. The region of data you 
want to fit a straight line to 
correspond to the last 7 
observations made during the 
pumping stage at times 
corresponding to 41 minutes 
through 60 minutes. Highlight that 
range of values (see right) and 
copy to unfilled columns in your 
spreadsheet. 
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Label these new columns LT and SD (see figure below). 

 
 
The previous computer lab handout illustrated the regression line estimation procedures 
for several classes of curves. In the present example, we assume the response is linear 
and compute the slope of a line fit to this region of the drawdown. The quickest way to 
do this is to click on the linear regression shortcut icon circled below.  
 

 
 
In the drop down menu specify the x and y variables as LT and SD respectively (see 
below). LT and SD are just the column labels I used to denote the copied range of LOGT 
and S data toward the end of the drawdown phase (41 through 60 minutes). 
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Then click OK 
 
 
 
 
 
 
The Linear Regression Report 
window will appear (see right). Note 
that a is the slope of the fitted line. You 
should write down the value of a, 
which in this case is 37.69 feet/day. 
 
 
 
 
 
 
 
Now we're ready to compute the transmissivity T using equation 3) )/(264 slopeQT =  
which has units of gal/d/ft or from equation 4) )/(3.35 slopeQT = , which has units of 
ft3/d/ft. We were given Q above as 13.8 gallons/minute. Remember that equations 3) and 
4) have been set up so that we can use Q in gallons/minute and slope in feet, so no 
additional units conversions are necessary. Plugging values for Q and the slope 
(37.69feet) into equation 3), we get T = 96.66(gal/d)/ft. Plugging into equation 4), we get 
T=12.92 (ft3/d)/ft. 
 
The hydraulic conductivity K (=T/m ) (Equation 5) is just 12.92/229 or 0.057 ft/d or in 
units of gpd/ft2 K=96.66/229 or just 0.42 gpd/ft2. 
 
The maximum sustained yield is calculated using Equation 7)  -  

)]/(log1055/[)( 10
22 rRhHKQ −=  

Equation 7) provides maximum sustained yield in units of gpm, and assumes that K is 
reported in units of gpd/ft2, hence we use K =0.42gpd/ft2 as derived above. Recall 
that H = m = 229feet. h is the assumed height of the water column above the base of the 
well during maximum sustained pumping, which was assumed by Dr. Rauch to be 20 ft; 
R is the radius of the steady state pumping cone of depression in the water table. Values 
of R are actually unknown, but based on experience are believed to fall between 100 
and 1000 feet. Dr. Rauch calculate Q using three values for R; R=100, R=300 and 
R=1000 feet. r is the well radius below the casing, which at this site was 3.5 inches or 
0.292 feet.  
 

2 2
100.422(229 20 ) /[1055log (300 / 0.292)] 6.91Q g= − = pm using an R of 300 ft.  

 
For illustration, we will restrict ourselves to one calculation; however, separate 
calculations for R of 100 feet and 1000feet provide perspective on the possible range of 
sustained flow that might result. Dr. Rauch reports sustained flows that range between 
5.9 and 8.2 gpm for K estimated from the pumping phase drawdown response.  
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Secondly, let's estimate T from the recovery stage data.  
Estimates made from the pumping and recovery phases of drawdown observations 
provide slightly different values of T and K. The true transmissivity and hydraulic 
conductivity probably lies somewhere between these two estimates. Computations of T 
and K are usually made from both the drawdown and recovery phases to provide 
perspective on the range of possible sustained yields that may occur over the actual 
lifetime of a particular well.  
 
In the remainder of this lab, we estimate T using Equation 6) 

)(4/)'/log'/(log303.2 1211102210 ssttttQT −−= π . Note that in this equation the 
slope is derived from s versus log10(t/t') data. Hence your first task will be to construct a 
plot of s versus log10(t/t') obtained from water depths recorded following the cessation of 
pumping. 
 
At this point, you can delete columns LT and SD along with the regression line 
columns (Ind12 and Dep13) from columns 12 and 13 of the PsiPlot spreadsheet. 
We don’t need these data any more. 
 
Recall that we have already computed the log-transformed time ratios (LOGTRAT in 
spreadsheet view below). However, we will have to copy the corresponding range of 
corrected drawdown values (S in spreadsheet below) into a separate column for plotting 
and line fitting purposes. Do that now and give that column of data the label SRec. 

          

Copy the highlighted 
range of corrected 
drawdowns into the 
column next to the 
log (t/t’) 

 
NEXT - plot SRec versus LOGTRAT. Your plot should like that shown below. Adjust axis 
labels for presentation and discussion. 
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Note that the smallest 
values of log(t/t’) 
correspond to the 
longest drawdown 
times (TR). 

Recovery Phase Water Level Response
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Fit a straight line to the
  points in this region

You do not have to 
plot the fitted line 
on the graph. It’s 
great if you do, and 
will help verify that 
you have done this 
correctly. The red 
line at right was 
added using the line 
drawing tool. 

Now go back to your spreadsheet and select the last 4 rows of LOGTRAT and SR 
values (LOGTRATs in the range  ~ 0.39 to 0.3). Note that these cells are located at the 
bottom of the LOGTRAT column. Copy these 4 rows into two blank columns off to the 
right. Do the same for the corresponding values of SRec. Label these two new columns 
RX and SY (see below).  
 

Finally, fit a straight line to RX and SY. In the line fitting summary window write down the 
slope you obtain. This lab guide carries you through the analysis right up to the final 
calculation steps. 
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• Use the following equations to solve for T (restated from page 58).  
 

)/(264 slopeQT =  [(gal/d)/ft]      3) 
)/(3.35 slopeQT =  [(ft3/d)/ft]      4)  

to get the transmissivity in the desired units.  
 
• Compute K in gpd/ft2 (use equation 5) 
• Determine the maximum sustained yield Q (gpm) assuming an R of 300 feet. Use 

equation 7 
 
 
Assignment Check List-  
 
1. Hand in a plot of the Pump Test data (see page 64).  Label the pumping and 

recovery phase portions of the data. Place a caption on the figure to indicate what 
the figure represents. Place your name in the plot title. 

2. Summarize results (T, K, and Q) obtained from the pumping stage.  
3. Prepare and hand in a plot of the recovery phase data (LOGTRAT vs. sa, see top of 

page 68). Note the slope you obtained. Add appropriate labels and caption to the 
figure for clarification. Place your name in the plot title.  

4. Determine T in units of [(gal/d)/ft] (use equation 3 above). Show your calculations 
and state what it is you are presenting. 

5. Compute Hydraulic conductivity K in units of gpd/ft2. Show your calculations and 
state that this is what you are doing. 

6. Solve for Q (gpm) using equation 7 for R= 300 feet. Show calculations and state 
results. 

7. Clearly show your calculations for transmissivity, conductivity and sustained yield. 
8. In summary, list your results and clearly indicate the values obtained for 

transmissivity, conductivity, and sustained yield. Compare results obtained from the 
pumping and recovery stages of the test.  

9. Always present your results in an organized fashion; clearly label and reference 
figures in your work statements. 
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In the following pages, the use of Excel to do the Pump Test Computations is 
outlined. You can use Excel or PsiPlot to do this problem, however the 
assignment remains the same. Refer to the checklist on page 69 and repeated on 
page 77.  
 
Excel functionality allows us to structure our computations and spreadsheet layout much 
differently than we do in PsiPlot. The Excel computations can also be set up to allow 
interactive updating of the calculations with changes of input parameters. 
 
To begin with, enter the times (in minutes) and depth (in feet) into columns C and D. 
Keep two or three rows open at the top of these columns to add column labels as shown 
in the Figure below. Also make the conversion from minutes to days. Remember how to 
do this in Excel? In cell E4 (as set up below) type in the formula:  =c4/1440.  
 

 
Now would be a good time to add a problem title and the input variables. See entries 
below. 
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Now that you have the various input parameters available for reference, you can 
compute the corrected depth. Make computations of the corrected depth in Column F. In 
column F, Row 4 (as set up below), enter the equation =D4-$B$4; this yields values of 
water depth relative to the static depth of the water table. Remember the $ signs prevent 
the reference to column (B) and row (4) (the cell containing the value of the static water 
depth) from changing when the formula is copied. Copy this cell into all rows down to 
row 32. Click on an arbitrary cell in column F and confirm that the D4 reference changes 
with the row and that the references to cell B4 do not change, since the B4 reference 
has the $ signs before the B and the 4.  
 
Next, in column G, calculate the log(time). In row 5 enter =LOG(E5); then copy into 
remaining rows. In column F, enter the formula for the corrected drawdown: =F4-
F4^2/(2*$B$3). $B$3 designates a static reference to the saturated thickness of 229 
feet. Copy this formula into the remaining rows – down to row 32. Your spreadsheet 
should look like that below. 

 
Do you remember why the Log Time and Corrected Drawdown columns are highlighted 
for from 41 to 60 minutes? See introductory discussions and refer to the PsiPlot section 
for the details of computations performed on the drawdown and recovery data. The 
drawdown from 41 to 60 minutes corresponds to the drawdown behavior at the end of 
the drawdown phase of the pump test. Pumping continued for 60 minutes, after which 
the pump was turned off and the water table began its recovery.  
 
The recovery times extend from 60 to 120 minutes and the recovery duration extends 
from 0 to 60 minutes. Include these two columns of data in Columns I and J and take the 
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log of their ratio (log of the recovery time over the recovery duration) - log(t/t’) in column 
K.  
 
Your Excel spreadsheet should look similar to that shown below. Note that the 
drawdown and recovery phase data have been highlighted (yellow and blue, 
respectively), and the corrected drawdowns during the recovery phase have been 
copied into column L.  

 
Now plot the Log Times versus Corrected Drawdowns (columns G and H) to get the plot 
below. 
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Review the basic computations for T, K, and Q on page 66. In Column A highlight 
quantities you will compute during the drawdown or pumping phase as shown below. For 
completeness in the Excel spreadsheet, I’ve calculated the transmissivities and 
conductivities in various units noted above.    

 
The formula setup in PsiPlot and Excel are quite different and each has particular 
assets. Use of Excel is widespread and you’ll probably find yourself using Excel much 
more than Psiplot in the future. Setting up plots in PsiPlot is one of the major assets of 
this software along with some advanced computing capabilities not found in Excel.  
 
The computation of slopes in Excel is also much different than in PsiPlot. Look over the 
toolbars ion the top of your Excel spreadsheet and locate the fx button (see icon at right).  
Click on this to get the following drop down window. 
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You’ll see that there are several ways to use and explore this window. First, you could 
just type slope into the “search for a function” window. That search turns up the function 
list shown below. 

 
For this exercise, we will want to use the SLOPE function at the top of the list. The 
format of the Slope function is shown just below the “select a function” window – 
SLOPE(known_y’s,known_x’s). 
 
In the highlighted Drawdown Slope calculation box (below) you’ll see the slope function 
used to compute the slope from the appropriate drawdown Log Time and Corrected 
Drawdown values highlighted in columns G and H.  

 
Slope(H16:H22,G16:G22) identifies the specific range of values for which to compute 
the slope. This is very convenient since we don’t have to separate out the Log Times 
and Corrected Drawdowns of interest into separate columns. If correctly entered, the 
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value of the slope should appear (see cell value B18 above). Note this also corresponds 
to the value obtained in the PsiPlot linear regression report noted on page 66.  
 
The individual Excel formulas used to compute the various transmissivities and 
conductivities and sustained yield are shown in the window below. 

 
To make them work for you, just remember to insert the =sign in front of each 
expression. 
 
As with the PsiPlot form of this problem, the remainder of the exercise requires that you 
make independent computation of the Transmissivity, Conductivity and Maximum 
Sustained Yield from the recovery phase behavior. You could structure your 
spreadsheet layout as shown below. 
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The assignment checklist for the Excel approach is identical to that listed on page 69. 
Although the computed results are nicely tabulated in the Excel spreadsheet, don’t forget 
that for the Excel approach you are still expected to show individual calculations of 
T, K, and Q.  

5. Recovery Data
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The presentation style and detail will be the same whether using PsiPlot or Excel.  
 
 
• Use the following equations to solve for T (restated from page 58). Also see Excel 

formulas in the display on page 75 for the various units of T and for K and Q. 
 

)/(264 slopeQT =  [(gal/d)/ft]      3) 
)/(3.35 slopeQT =  [(ft3/d)/ft]      4)  

to get the transmissivity in the desired units.  
 
• Compute K in gpd/ft2 (use equation 5) 
• Determine the maximum sustained yield Q (gpm) assuming an R of 300 feet. Use 

equation 7. 
 
 
 
Assignment Check List-  
1. Hand in a plot of the Pump Test data (see page 64 or 72).  Label the pumping and 

recovery phase portions of the data. Place a caption on the figure to indicate what 
the figure represents. Place your name in the plot title. 

2. Summarize results (T, K, and Q) obtained from the pumping stage.  
3. Prepare and hand in a plot of the recovery phase data (LOGTRAT vs. sa, see top 

of page 68 and bottom of page 76). Note the slope you obtained. Add appropriate 
labels and caption to the figure for clarification. Place your name in the plot title.  

4. Determine T in units of [(gal/d)/ft] (use equation 3). Show your calculations and 
state what it is you are presenting. 

5. Compute Hydraulic conductivity K in units of gpd/ft2. Show your calculations 
and state that this is what you are doing. 

6. Solve for Q (gpm) using equation 7 for R= 300 feet. Show calculations and state 
results. 

7. Clearly show your calculations for transmissivity, conductivity and sustained yield. 
8. In summary, list your results and clearly indicate the values obtained for 

transmissivity, conductivity, and sustained yield. Compare results obtained from 
the pumping and recovery stages of the test.  

9. Always present your results in an organized fashion; clearly label and reference 
figures in your work statements. 
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